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11 Ideas that proved useful for ordering things easily 
get such an authority over us that ue forget their worldly 
origin and take them as unalterably given. They are then 
labelled ^logically necessary 1 ’ 1 , "a priori given 51 , etc. The 
road of scientific advance is mode impassable for a long 
time by such misconception, It is therefore not for the 
fun of it that ue try to analyse long familier ideas and 
demonstrate the circumstances on which their title and 
unimpeachability depend and how, as minute inquiry shows? n 
they grow from the data of experience. It is by this means 

t 

th-i thair all too great authority is broken, They must 
be ’.ejected if + hey cannot really be legitimised and 
• erected, if their connection with the qiven facts ho 9 
iit:-:n all too carelessly replaced by another, and if 
a new system hac been built that we prefer on some other 
grounds *. 


Albert Einstein i Ernst Flach> Physikalische 
Zeitschrift 1916,17(7), ll32* ^ 
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The Orientation programme on psycholinguistics with 
special reference fcc language and science teaching was approved 
by the Council and revalidated 3 a per the letter Mo.F.23/89-Prog./ 
49? dt.23/30.10.90. 

In continuation of the approval and-revalidation order, 
the programme was organised from 7.1.91 to 11.1.91 bjf the FA's 
Office as it's oun programme. The venue uas also the FA’s office. 

The programme uas inaugurated on 7.1.91 at about 11 A.H. 
by Prof, P.K, Choudhury, DPI and Ex-officio Secretary (Hr. Ed*.)> 
Govt, of*Uest Bengal and also Chairman of the PAC of the t 

FA’s office. 

The programme uas participated by 24(tuentyfour) participate 
drawn from both B.Ed. and general colleges of Id. Bengal, teaching 
natural and life sciences, mathematics, social sciences and 
languages. Seven local resource persons and tuo NCERT resource 
persons related their expertise on different topics through 
lectures ehd discussion uith the participants. To give f-jlrst hand 
experience about development of modern Indian languages, a visit 
uas made to the Indian Museum on 9.1.91.Tuo lecture and visits 
' the fallaries in Indian Museum on the evolution of Indian 
scripts from Brahmi and Khorosthi, proved ta be*immensely 
helpful for the participants for enriching their knowledge in 
such areas. 

• r 

Selected reading materials anii abstracts of lectures by 
the resource persons have.been given in the report. These 
were supposed to serve additional information material for 
the participants for enrichment of their knowledge such 


areas. 
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at 

The Valedictory programme uas held on 11 • 1 »91^about 
2-P#(*l, Hr. N, Chaturbedi, IAS, Special Secretary (Home), 

Govt, of West Bengal Uss the Chief Guest. Prof.P.K, Choudhury, 
DPI,-uas also present as the special 9 Uest. Prof. B.Roy, 
the Field Adviser* welcomed the guests and gave a brief report 
about the activities performed during the last feu days. 

Prof. 3. Mitra of DESI% NCERT, gave his views. The two group 
repdrts were read out by the group representatives. 

Prof, P.K* Choudhury also gave his remarks on various points 
in the reports. The Chief Guest, Mr. N. Chaturbedi, distributed 
the stfftificates and gave the valedictory address. 

Dr. V.K, Sunuani of Regional College of Education (Bhubaneeuar), 
gave the vote of thanks. 

The Hony. Programme Director, extends his sincere thanks 
to DPI and his office for suggesting the names of the 
participants and resource persons. Thanks also go to 
Mr* N. Chaturbedi, IASi for giving the valedictory address as 
the Chief Guest. The Council H.Q# at Delhi had nominated 
Prof, 3, Mitra of DESFI* The Regional College of Education 
(NCERT) at Bhubaneswar had nominated Dr. V,K, Sunuani. Both 
of them came for the programme to uork as resource persons. 
Thanks go to the lirector of'N'CEffT, Dean(A) at the NCERT H.Q. 
at Delhi and the Principal^ R.C.E. (Bhubaneswar) for sending 
the tuo officials uho had proved to be of immense help. 

Cardial thanks also go t% 'the * - i . local resource persons 
for their highly useful lectures. 

Thanks also go to the participants for their hard 
labour and tenacious efforts in the preparation of the reports, 
which have brooghi to the light many new ideas, hjU-tperi* 
unrecorded. 



Thanks also go to the Office staff of the F A 1 ■' office 
for their untiring efforts and sustained work for s* 1 " cessfully 
organising the programme and publication of this rep ‘rt > 


Prof. Bisuanath U: y 
Field Adviser 
Hony. Programme Director 


3 a nUarv 14»1951 
"Q'ffice of the Field Adviser 
N • C • E* R • T * 

P-*23, C.I.T« Road, Scheme-55 
C alcut t a - 70 0 014 (West Bengal 
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1. . About the Programme 

, 1.1 On Psyc holingu istics 

The psychological aspects of language teachinn and 
learning have not yet received full scale attention os of 
basic concern. Language as a vehicle Df thought and c-immuni- 
cation, have been considered ns old as the start of human 
civilization. Going into some of the fundamental considerations, 
Taraporeuala (1978) had mentioned that as science of language, 
linguistics could be trenird ?s different from philology. 

lie linguistics is very much general, philology is comparative. 
, 'Ljgos w (or,uord) which includes pouers of thought and speech, 
distinguishes man from animals who Uses "Aloga”. Thus the 
world of percepts and the world of concepts become different, 

A question uhich emerges naturally is who created, 
language ? The answers could be ; 


a) G d 

b) Evolution of Plan 

c) Connection between sound and sense 

- the bow-wow theory 

- the pooh-pooh theory 

- the ding-dong theory 

- the yo-yo-ho theory 


Researchers h-ive since then, attempted to find out 
the intellectual laws nf language and thug giving a beginning, 
to the concept ^f psycholinguistics. It became important 

jt- 

as it involvt-c .Mnr the person. The main poiri. • arei 



2 , 

3. 

4, 

5. 

6 , 
7. 


the importance of the speaker (a man) having a 
mind or a rt psyche rt a 

the psychological factors are Variable in state 
the association of groups and group mind 
acceptance of a language by a community 
recourse to analogy 

contamination ; verbal and syntactical 
(^"natural d^Ire)'^ ^ * 9ra " 8r 


oriain r; UnM °' 33 8 SUbjSOt ° f stUdy is of recen t 
9W. It ia a product of a dyadic interactional process 

invoicing language and the person • 


LAN GUAGE; 

(Linguistics) 

' * grammar 

2 * style of language 

3 * deielopod and 

developing languages 

4, ancient vs. modern 
languages 

5. dislect vs, language 


PERSON 

(Psyche of the person) 

1» •-‘If concept 

2. Value 
3* attitude 

4. personality 
aelNmanagement 



( 6 ) 

. 3 

Psycholinguistics} like many other disciplines} hag thL 
multi-disciplinary approach, The different branches ore * 

1 • Math ematic el p sych o lingu istics 

1»1 study of the combinatorial systems, e»o. 
algebra 

1#2 performance models of different computer 
programmes 

1«3 the unpredictable character of communications, 
i?,g*, value concepts. » 

2 * Exp. er iment a 1 psycholinou i st ic s 

2.1 experimental method, situation, task and 
data 

2.2 psychological realities of a writer 
(e.g., uso of persons, pronoun, 
embedding, negation etc.) 

4 

3 * , 

3.1 biological capacities in language learning 

3.2 why does the child-language change ? 

3.3 biological and clinical linguistics 

4, An thropological psycholinguistics 

4»1 the Uhorfian hypothesis 

4,2 cross-cultural study 



s. social ,p,9y,qh; jli nqlJi5tic ^ ~. 

5.1 uhat is the social function of 
language ? 

5.2 uhot other channels of social interaction 
provide a matrix for verbal communication ? 

5.3 how does speech reflect socially significant 
differences between individuals ? 

5.4 what is the role cf language in. the 
socialization of the individual ? 

The above points'con be related to the personal style 
dialect, bit-lingualisim or multi-lingualisim, verbal control, 
'6-oc.ial perception, stylistic Variation, word capacity etp. 

It is also necessary to understand the language of science 
as those of natural and life sciences specially as well as 
that of mathematics. The points which need to be considered 
Ir«r9 are I 

1» In common, English as a language, ia being used 

for communication (lecture or text book) in a claserooK 
to transit the subject matter br the knowledge to 
the students by the teachers. 

2* It is also true that the kind and content of 

English or any language, used for teaching 

literueture, social sciences, natural and life 
sciences and mathematics are not all the same. 

The sentence patterns, the grammar, the semantics 

etc. differ from subject to subject, although 

English may be the link language. 

3. The differences can be attributed to the specific 
set of vocubulgry used for the sciences specially, 
although same word may be used in different 
subjects but having different meanings. For example, 
the words motion, force, matrix, environment, 
space, time etc. 




while teaching a science subjects specially, a ' 
teacher may use a set of vocubulary which may be 
subject specific, in addition to the ordinary 
words as link words like, "as such", "however", 

"but", ’’thus* 1 ,.. .etc. 

f 

while teaching mathematics, problems are solved 
through abstraction and structured quantification. 
It requires mathematical literacy. These can be 
solved through asthmatic (e.g., time and distance 
concept, getting LCM and GCf! etc.), Algebra 
(equation and inequation, formulation Like (a-t-b)^ 

etc.), geometry (a hypothesis or a theorem), 
trigonometry and calculus. Each of sue a areas 
are expressed in a particular mathematical-- 
linguistics. For example the concept-of proportions 

9 

ip arithmetic, use of signs and symbols in algebra, 
diagrams in geometry and a premia in calculus 
-all speak about either discrete or at times, 
overlapping languages also. In sum, these can 
again-be treated as (l) natural or as "sort language 
e.g., the way children Utters a Word which may 
not be grammar specific ( 2 ) shape or ’‘size language" 
e.g,, geometric figures. These examples can be 
seen in the nature and natural products also, 
which is known as "mathematics in nature’ 1 . 
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Apart frKn some if the structural parts, as have been 
discussed earlier, it is also necessary to know the mental process 
involved in the problem solving and decision making process.' 

f 

In general, they involve the ps ycho-sphe re of the person. 
Psycho-sphere is the personal psychological space of the persbrl 
whioh he always carries with t him to keep him mentally ftwafre, 
alert and active. Psycho-sphere includes his world of work, 
recreation, fjriends, consumer behaviour actual or window shopping), 
co-passengers, family etc* The psycho-sphere is an invisible 
but flexible mental space which either ihcreases or decreases in 
size according to the psychological expansion of the person. ‘ 

The increase and decrease may be due to the simultaneously 
varying efforts of pleasure, power and utility principles in 
life and living. 

Further, a 3-dimensional mental process is specifically 
■responsible to guide the psycho-sphere of the person. The 
dimensions are mental topography (structure) mental dynamics 
(function) and mental economy (process). These can be briefly 
stated as : 

1i Uhat is the felt need ? (Topography) 

2* Uhat the need is going to serve ? (Dynamics) 

3. Uhat will' be the better way to achieve the 
goal ? (Economy) 

’ i 

In view of the above, it was felt that the orientation 
programme could consider the following back-grounds (topography 
and dynamics) against which language in general and language 
of science in specific could be useful: 

tO Classjrocm teachinq for effective communication 

between trie teacher and the student for effective 
teaching. 
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(ii) Text-bookg for schools and colleges ranging 

from the primary to the university level. 

(iii) Research p apers and books intended for experts 

and other workers in the same field. 

V 

(iv) Popular scie nc e writings for readers with little 

or no science background. 

(v) Distant teaching materials for correspondence 

courses. 

However, in view of the limited time frame of this programme, 
it was agreed that only nos. (i) and (ii) will be considered in 
detail. Remaining others could be taken up by others concerned 

Certain qualities (economy) were also expepected to operate 
in the above mentioned background materials, four such qualities 
were identified. They were t 

1. Exatitude 

2. Expressiveness 

3. Comprehensibility 

4« Conciseness 

on 

Ultimely, all participants were expected to work up^the 
earlier mentioned (i) and (ii) backgrounds and 1 to 4 qualities 
through a 2 x 4 factorial model oF work, keeping the premia 
of psycholinguistics as the focal point of control. These could 
be stated as i 

Psycholinguistics for c ontent (classroom t eaching ) 
through 4 qualities. 

Psycholinguistics for conte nt (i 1 iirnrrmm- 
through 4 qualities. * 


VNote ; The lecture notes of Dr. P.K, Chowdhury 
may be consulted for further details) 


(a) 

(b) 
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Considering these points and may be others as well, 
the present programme intended to undertake the following 
assignments# 

1. Understanding about the several subject rpecific 
uses of English os a language. 

2. Prepare sets of words which may be subject specific 
specially for the science subjects, as the language 
of that particular science. 

3. Prepare a common list of words having oirilar 
constructs but bearing relatively different 
meanings for the subjects. 

4. Set the guideline's far the teacher, how hs/she 
should concentrate on using such works is will be 
good for the subjects of teaching, in ralption to 
tK»e us^es by other subject areas. 

5. How the above findings will be holpful in writing 
subject specific text books. 

6. Knowledge uf psycholinguistics anci to re: 3te it 
with the language of science. 


It is proposed that, the participants will f ‘"" ' subject 
based working groups to give reports on the above pn .ncs from 
two. seperate aspectss 

1. Teaching of language, science and math cruet ic 9 
as method subjects in B.Ed. Course* 

2. Teaching of different science subjects n colleges/ 
universities. 

The working groups will he expected to produc c.their 
reports appended by a list of suggested references. 


REFERENCES 

1, Wilier, G.A. and Daw id Wc Neil. P sych olinguistics In 

Gardner Lindzey ar -! Elliot 
Aron Son (Eds.) The hand be? 1 _gf 
soci a I.p sycho] oqy Q/nl. 3 , 1^1 2nd 
Edn'T, 196 976f6^794. 

Tow->rds a theory of meaning, 
Psymo Lingua, 1971,1 (2) , i t-122 • 


• 2. Roy, B 



Russell,' S. 
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5 . 

4 * 

5 . 


Russell, B. 


My present vieu of the world, 
Encounter , 1,959 (Dan,) ,6-9. 

An...I nquiry into M e aning a nd T ruth. 
London* Penguin Books Ltd,,19S2. 


Taraporeuala, I,D#So Elements of the Science of 

Language^(4th Edru)TCaloutTa 
Uniue rsit y, 1978 . 
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2. In augur al Pr ogramme 

* 

The inaugural programme was held at the FA 1 s office 
on 7^-i-g-i at about 11 A.P'I. Earlier the participants’started 
registering their presence Prom 1C A.PI. onwards. 

Prof. P.K. Choudhury, DPI and Ex-officio Secretary 
(Hr .Education), Govt, of West Bengal, was the Chief Guest to 
inaugurate the programme. He uas extended a cordial welcome 
by Prof, Bisuanath Roy, Field Adviser and introduced the topic 
of the orientation programme to the Chief Guest. He had also 
talked about the importance of the topic in view of the NCERT’s 
involvement in textbook writing on various school subjects and 
promotion of research for qualitative improvement of the 
teaching-learning process, specially on classroom teaching. He 
had elaborated* about research work in the areas of teach-r 
behaviour, classroom interaction analysis, behaviour charge 
through the use of reinforcements, etc. But the use of language 
for all such purposes seemed to be of higher importance, As 
such, it became necessary to study the language used fci all 
•o purposes, specially the tuo specified areas of textbook 
uriting and classroom teaching. Certain guidelines were obtained 
from an earlier orientation programme held in 1988 on pa', sholingu* 
istica , but on language teaching only. This time it un r . felt 
es of high necessity that there should be certain guidt. lines 
regarding language of science os ueU, but studies from the point 
of vieu of psycholinguistics. 

The Field Adviser, then requested the present resource 
persons and the participants to introduce themselves to 1 he 
Chief Guest. 
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Later in his inaugural address Prof. P K, Choudhury, 
expressed his thanks to the Field Hdviser for inviting him to 
inaugurate this programme. The Chief Guest exoressed the form 
need of such a programme on psycholinguistics uith special 
reference to language and science teaching. The Chief Guest 
inaugurated the programme along uith his vieus on related 
matters. (The text has been gi ven as a sep erate reading material 
nt the end ). Based upon the vieus (as key note address)* the 
participants uere invited for an open discussion. Several points 
were revised by them. In briefjthose have been mentioned 
in the next page. 


*•- . 



The first DDint raised was whether th'e artificial 
methods of teaching, e.g., computer should be included within 
the pervieu of different methods of teaching. The D.P.I. 
answered that this method is presently not of much importance 
in our country. 

The s econ d point was on the difficulty in reaching 
an agreement on scientific terminology to be used in any 
regional language. Following nn extensive discussion, all 
participants agreed that universality of scientific terminology 
used in any one regional language will take time to develop 
and will follow the acceptance of the particular scientific 
terms by the learned audience. 

The thi rd p.oint was whether the textbooks should 
be as detailed and as easy as the distance study materials. 

One participant stressed the psychological importance of 
the teacher in the learning process of the student ns compared 
to r„he study materials used by the distant learner. 

Prof. Roy talked about the effective teaching and the 
communication process lass* Effective teaching, acrrrding 
to him, cannot be measured by the final grades obtained 
by the students. Depending on the initial intellectual 
level of the student^ an effective teacher would provide 
motivation in an anpropriote manner. 

The fourth point was about science and ut jf 
teaching and how one can mr^er the science, i. e * ,und ^stan¬ 
ding, conception and perception involved in teaching. 

But the art,i.epattern, manners and style is personal 
to each teacher. Another participant mentioned th->t 
distance learning is subject learning alor^ whereas 
classroom lenrninc] involve* subject learning as welj 's 
personality learning. 



The £A££li -P,° ^- n ^ was about micro-t eachihg which 
uses modern devices for teaching and seme methods for 
measurement of effective teaching and involvement of 
teachers and students in the teaching-learning process. 


The s ixth po int was that two aspects should be 
taken into consideration while using language in teaching 
learning process - information based teachable contents, 
i»e»»facts and (b) psychology of students, i.e. t behavioural 
aspects. He also mentioned the need for a balance between 
the two. 

In answer, the D.P.I., Dr. Chowdhury said that the 
economic factor is a great limitation in preparation of the 
distance learning study materials# as they have to go into 
great details. He cited the example of a five hundred page 
standard textbook which will have to be divided into twenty 
to tuentyfive units far distance learners and thereby became 
much more expensive. These students do not get the benefit 
of direct exposure ta the teacher and hence have to do 
without any discussion of their difficulties with him. 
Therefore, the distance learning study materials ore 
deueloped in small steps which can be handled by the student 
on his own without the help of a teacher or a large number 
of other textbooks or reference materials. Uhore an 
.educational institution exists with full time teachers and 
library facilities,these types of study materials instead of 
standard textbooks will be superfluous. These will also 
3*Hvolva uostage of time and effort on the past of the student. 

one-to-one discussion is always more helpful than 
reading a detailed study material. Dr. Chowdhury mentioned 
and others agreed that science textbooks should be coneiae 
and at the same time the authors should keep the background 
and need of the student in mind.-Conciseness should not be 

i 
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achieved at the cast of the esse 
the student, But then these are 
good textbooks should have. 


of reading and sdp 
the characteristics 


t-*. t 


of , 
/a 


In the end, Prof. Bisuansth Roy, talked about 
topography, dynamics c<nd economy involved in any sciei o fic 
deliberation. He thanked the D.P.I. and all tha participants 
and closed the inaugural session. 


Abstroo t Pre pared__ by 

Dr. Wanimala iias (nj- bormo) 
Deptt, o ! ‘‘ PhyV,..* 
Presidency CoiU ]e* 
CalcJtta. 



[ 


\ 
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3. Daily Routine 

of Work 

7.1.91 (First Day ) 


■ 

IQ.00 A.PI. 

• 

• 

Registration 

11.00 A.PI. 

ft 

ft 

Inaugural Programme 

welcome 

ft 

# 

Prof. Bisuanath Roy 

Field Adviser, NCERT 

About the Programme 

ft 

m 

-do- 

3oIf introduction by the 
present resource persons 
participants 

and 

s 


Inauguration and key 
note address by the 
Chief Guest 

0 

• 

A 

Prof. P.K, Choudhury 

DPI and Ex-Officio Secretary 
(Hr,Education), Govt, of W.Bengal, 

Open' discussion on the 
key note address of the 
Chief Guest 

r 

i 


Vdte of thanks 

ft 

ft 

Prof. Bisuanath Roy 

Field Adviser, NCEHT 

• Tea 

5 


1.30 P.PI. 

• 

ft 

Lunch Break 

2. SO P.W. 

* $ 

• 

ft 

Oiscusszons on (t) programme 
outline ( 2 ) Write up for the 
programme (3) daily routine 
( 4 ) financial and other 
miscellaneous matters* 

- 


Prof. Bisuanath Roy 

Prof. 3 . Ptitra 

Dr. U.K. Sunugni 
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■iLkgl—{ Second D ?y \ 


10 . 00 .A,n, 

i » 

n*As a.m. 

11.30 A.W, 


s Urtur, by Or. S. Bhattacharya, 
O. 0 .P,I,(Trng.) on "mathematics 
as method subject for B.Ed Colleges* 

* 1 Teo Break 


5 Lecture by fir. s. K a r on 

" ,r T'” 1 '" ^ vt '• . 4 - ^ Ca i aspens, of language 

ioi gu jj."* f,\ .^"teaching# y 

■ifjjuf/flfi fpctt. i A ‘i * ■ J/ 


■ ( . / : , Lunch Break 

inn o m , 1 4 ' 


3*oo 'p,n # 

» " i 

3.15 p.n. 
3.30 p.n. 


MtgU.Th lrd Davy 

io.oo A.n. 

11*15 A.M,, 
11.30-A,B, . 


i i 


i r 1 

* ** i f 

''t t ft l 4 *»' 'tet.a . . 


'Ucture-cum-discuBsicn by 

. , Sunuani on 

Reading Scientific Texts" 

Tea Break 

formation of two groups for 
group reports : 

Prof, Bisuanath Rpy 
p roP. 3 Ultra 
Prof, V#K * Surtuani 


1 * r 

! D0Pr1L.il ? r ’ 

l - 

' 4 T ea Break 

* 7 

!? ® r> A<K ' 0a s JD 3 E(P) 

‘ ; , W "PayohoUnguistics and 

zr \:‘ fMhtmgtics Educati 3 n ,f 

‘ ' i 
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1.30 P»M, ! Lunch Break 

2.00 P.M. v Visit to the Indian Mus eum 

to ~ 

5.30 P.M# (l) Lecture by Dr, S, Chakraborty, 

‘ Education Officer (Indian Museum) 
on “Evolution of the Indian 
Scripts from Brahmi and Khorosthi*. 

(2) Slide show 

( 3 ) Visit to the scripts galary 
(described by Dr.S.Bgndopadhoya, 
Guide Lecturer), Indion Museum) 

I'M . 91 ( Fou rth Day )t 

10.00A.M, 5 Ope n Sessi on far furthe r 

classification on s 

(i) Social aspect/socio-economic 
aspect 

Value education 

by Prof. Bisugnath Roy 

(i) Scientific terminology 

(ii) Concept development through 
scientific terminology 

(iii) Scientific activities 

$1 * Prof. 0, Mitra 

(i) Relation of psycholinguistics 
to the language of science/ 

4 parametreg 

(ii) Language aspect 

by j Dr,.V,K, Sunuani 


1,30 P.M. 


Lunch Break 



-• 
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£.00 P.n. 


i Group uorl 


A 

’A* , Qroup 

# Teaching r.f difr^^ent scip’iire 
'subjects :n schoal/cnlleod 
level. 

■ 

*B* group 

Guice 3 

s 1 eaching -f ec.> tea md mn-Hr-natie. 
•js metha; 3'Jtj x. ; 3 in 'i„Ed. anlleges 

* Prof• Bisu?nbt,h ay 

Prof. J . r--i-;p g 

Dr♦ U* KEu-iugri: 


• 

* .Tia'Breal- 

'' • 3 P.f1. 

s 

: l.ecture-cuo'-ditci.'sBior.s on 

4.30 P.PI. 

- 

(l; Cognitive nodal ;sr psycno. nojistics 
- t(. 3, PUt o a 

i lacture-cji i-diFciJF.si .in 


■ 

(1) Language's ip's f’^./ pmentsir. 

(2) Mono and 3 * <inr.u -lism ■ 

/ 


by 0r. , K, 3unu:r < 

J 1 • VJil^Fifth dav) 


3*30 A,m. 

Guirirq 

* Group .u D ri< ''Prso-ipotion or :.y,H 

vraft' repo-i3 ty Ltou.j 'V -i,. : *q 1 , 

P -'Of , 3 / ,# ] r i 
k y*Kj £unw?M" 

1.3U P#tt* 


’ 1^1 ich Br 5 

P.i% 


: Open seat.1 r .p.-j ■ i QPI | e<= i ■ 

f'n-w i. - iscussiun .Mr 

f -.nalizat -. u0 

\ 

t ’ 
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2.50 P.M* 


Welcome 


Valedictory Programme 

Prof. Bisuanath Roy 
field Adviser, NCERT 


Chief Guest i Mr. N. Chfaturbedi, I.A.S. 

Special Secretary (Home), 

Government of West Bengal. 

Special Guest i Prof. P.K* Choudhury 

D .P .I» and Ex-officio Secy (Hr.Edu.) 
Govt, of West Bengal* 


Reading of the group s Group At Teaching of different 
report's by the participats science subjects in schools/ 

college level. 


Group B; Teaching of science and 
mathematics bs method subjects 
in B.Ed. course. 


Distribution of certificates 
and valedictory address 

by the Chief Guest : Mr. N. £haturbedi, IAS. 

« 

Resource person t s views l Prof. 3* Mitra 
on the programme/reports Dr. V.K,Sunwani. 


Comments and suggestions 

by the Special Guest • Prof.-P.K* Chowdhury* 


Vote of thanks 


Dr . V.K. Sunwani 
Reader in English 
R.C.E. (Bhubaneswar). 


Tea l 

Payment of TA/DA/ 

Local conveyance charges S 

.5.45 P.M.s Close down of the programme. 




4• of P ar ticip a nts 


Dr.(l v lr3.) Aren inn fbokerjea 
Deptt. of Physics 
JL3cly Brabourne College 
Ca lcutta-700G 1 ”. 

f rs* Aor rna Ea.oerjee 
Instituie of Education (P .G.) 
for Women 

Chanderr.ggo're, Dt.Hooghly 
West B e ngal , 

IVr. Ash ok Roy 
Deptt. of Botany 
Presidency Cel ege 
C al cut ■;- 70nH7 T. 

ft. Ban .mgli T rip-thi 
Govt. Teachers 1 "'mg. College 
P.O.A D J ! flalrif 
W est Bengal . 


Dr. Dilip Kr. R’attachorj ee 
Deptt. of Phys.cs 
D-’dnvpur University 
C.alcutte - 70D { I . ,J 9 ; .' 

fir. Dilin Kr. P.oJ] 

D^ptt. of Phy;;c 3 
.-esidency College 
C llcutta - 70hr7X. 


Dr, Debasish Prl 
G. & M, College nf 
Education, P.O, Neu Barrnckpur 
Dtj 24 Pgg (N>, Pm*.743276 
West Bengal . 


ft. Courdas Haidar 
8.Ed Section 

T mrelipta flahrvidyalaya 
P>0, Tf’mlukjDi.jfledinipur 
1 36 .West Bengal . 

Di\ Gopes Kr, Dutta 
Govt. Training College 
P -3. & JtHonghly 
jj ; il &2.12lD3, Wp s t Bengal . 


10. ftc.Ge.ta ben u.ipta 

Irctitute of Ld;.'. (P.G.) 
for Women, Cmndernagore 
°J- Bengal . 


m. u.. ivd.nai i.rr-rna ue 
Da.-id -lare Tone-College 
25/3, RpLLycu;iga Cir.Rd., 
C.T.Iout ■L - 73 0 01_9, 

12. Dr, iia oimala -D a -a (Sarma) 

De or t. of Ph/sJ.cs 
Pr-? Sidney C^l’rge 
Onlcut .2CGT 3^ 

13* fir a, Cordita Dun ta 
Dcrht. of ,<Ph, si'o p 

Ib-iloir Azad College 
- < 5; ' r - 3 d Kiev ,i Rand 
Gp-Sj-b o • 7000 |3.' 

14. Ur. ibkendra ^i-ha Ro'- 
DCOit* Of Ph'/Si.'C 

3~cmn to gar lovt. Collare 
Salt Inks Cn.\ 
j >,1 aa n -, 7 U CIQ, A t 

15. Dr. Pr-nab K,-. ooudhury 
Goi-t, ' coining oUnQv 


i-, i« $■ r. - , j 

We.cl e, owl, 


r*, 


16 - 


Di . Pr.n.i kr 

■ ‘ nsn 

Duett. 

- ■ s 

V i j ,v—1 n a r 

- i/esaoty 

P.C. n.irilt 

^ l -0 

Dtf, l 1 J.: "'r | L!I|, 

-J~-w -.»■ n ■> .vnm 

- rV Ecnoal • 


17. Fir s .Bu lev fiuKhc-’T lee 

Inotit11 1 c. or ti ‘Oation 



18, ft s,Ruru Bhott, r n iryc 
Deptt. o! 1 Zoolog-, 
Bethunr rollei- 1 



4 / 

19 *o r " . Sit> ^ r asad D$ 

Banipur '"’.G .B.T , College 

' P 9S(N) 

— al2 4S- i ^AUfest. Bengal. . 

auSt 

2l *GoCt S T U ^^ a ,-r • Butt a 
on 4 Te chers r Trno rnii 
P*°- * D . Melda n9 ‘ Colle 9 e 
ijest Bp n i3 i # 


22. Hr a . s Ua. Mukhe H e'e 
Jnstitutr Of FrjniJ, 
for Uome- H.»f- atltm ' 
A’Hour ’ Ha ®ting s House 
a ^pur ^t ilputt a -7nnnny 

23.Hr. Santi. no a ns, +f . 

Gout. Cn'tiJL 1atterjBe 

' Vest jjteng 'if^ Jniv ereity 




5. list of External Resource Persons 


Dr. P,K. Choudhury 6. 

Director of Public Instructions 

and Ex-officio Secretary for 

Higher Education 

Govt* of West Bengal 

Writers* Building 

Calcutta - .700001 * ?. 

Dr. Amal Rr. Oas 

Joint Director of School Education (P) 
Government of West Bengal 
New Secretariat Building 
Calcutta - 700001 . 


Dr* Shyamal Chakraborty 
Education Officer 
Indian Museum 
Calcutta - 700016. 


Dr, Saikat Bandyopahdya 
Guide Lecturer (Mobile) 
Indian Museum 
Calcutta - 70001ft, 


Dr. Dilip Kr. Chakraborty 
D.D.P.I., Govt* of West Bengal 
Writers' Building 
Calcutta - 700001. 


Dr, SUbrata Bhattacharya 
D.D.P*I,, Govt, of West Bengal 
Writers* Building 
Calcutta - 700001 * 


Mr. Sanat Kar 
Clinical Psychologist 
IPGMER, Deptt, of Speech & 
Hearingi 244* AJ.C. Bose Rd,, 
Calcutta - 70D020 . 


NCERT Resource" Persons 


Prof, Daganmay Mitra 
Deptt. of Education in 
Science 4 Mathematics 
, N<C.E.R.T, 

Sri Aurobindo Mg.?g 
' New Delhi » 1100^6 . 


2. Dr. V.K. Sunuani 
Reader in English 
Regional College of 'Education 
Bhubaneswar * 751007 * 




(26) 


fi. Formation of Groups and 
th e Gro up jteport 


One of the objectives of this programme was to 
obtain suggestions from the participants in the form of 
group reports. Keeping this in view, tuo groups uere 
formed. The groups and their functional objectives uere t 


Groups 

IMWM****** 

1. Teachers teaching in 
both B.Ed. and general 
colleges (Group ’a') 


2, Teaching in both B.Ed 
and general colleges 
(Group 1 Q *) 


Objectives 


1* To consider teaching of 

different science subjects' 
in schools/college level 


2, To consider teaching of 
science and mathematics as 
method subjects in B.Ed. 
course 


The 24 paitiripants were -divided into tuo groups as 


'u-*r the tuo group objectives. Adjustments uere made as per 
peroo" 0 l interests of the teachers, information through the 


lectures, discussions and practieal experiences in their 


respective colleges. 


The participants uere osked to follou the guidelines 
given in course of the lectures and their relevance uith the 
objectives* Other points like the learner variable, the 
language variable, teaqher variable, institutional variable 
etc. uere also left fox,their consideration. It uas also 
suggested that all exemples uere supposed to be drawn from 
the knoun text books taught at different levels. 




(27) 


In view of these guidelines, the groups and their . -: - 
respective members were considered for the concerned reports 
as follows t 

• i 

Gro up - A 

11 — mmu mmm i i wmww 


Members 5 


Introduction 


1. Or. flghendra M* Sinha Roy 

2. Mr. Banamsli Tripathi 

3. Mr. Dilip Kumar Paul 

4. Dr. Uday Sankar Roy 

5. Dr.,Prabir Kr. Ghosh 

6. Mr. Susanta Kr» Dutta 

7. Mr. Santimoy Chatterjee 
’8. Mr. Ash ok Roy 

9. Dr. Sibaprasad De 

10. Dr. Manimala Das ( Sarmar) 

11. Mr. Kamal Krishna De 

12. Dr. Gopes Kumar Dutta ■ 


The objective of education is to produce a rational 
individual with a ecieatific temperament who can judge other 
person’s opinions on merit. Towards this aim, science 
education ia of paramount importance., 


Language is the main vehicle of human thought and 
communication, The importance of language in 'Science Teaching,4 

- can scarely be overemphasized. The psychological aspects of ,j 

, 1 

language in learning and teaching processes have not however ;j 
receiver much attention. In this report we deal with 
Psycholinguistics in relation to language and .science teaching'! 
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Psycholinguistics is a hybrid discipline created out 
of the psychologists' interest in Language and the linguists' 
interest in Psychology. 


The major concerns of Psycholing Jistics are the 
Psychological processes involved in encoding or speaking, 
in decoding or comprehending and in acquiring language. 


Lang^ge plays the most vital role in learning of 
different science subj acts, while in communicating information 
and conception to the learner through class’, roam teaching 
or through text book. 

Without having a minimum competency in language at 
listening, speaking, reading and writing level neither the 
teacher will be able to communicate the subject to learner 
properly, nor the learner will be able to comprehend or to 
interact with the teachers. 


So, Psycholinguistics will have a role in the proper 
use of. language in science to improve teaching learning 
situation. It is on this aspect we will focus our attention. 


2 * Psyc hol in q uistic^e__& Psych o. I in Sc. Te aching 


Psycholinguistics, has a definite rale on science 
teaching. So far the medium is concerned, this is done in 
two forms } (a) verbal/oral form of representation, and 
(b) written form, these two forms are applied in two aspects 
the first/former one particularly inyjortant fbr Clsss-Room^ 

nching whereas the latter - one For-Text Book ^fi% 4 ing, 

* • , ■ ' ' ><*,; 

, 4 1* f 
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Psychological aspects of the students are principally 
measured according to the mehbal-state of mind of the pupils* 
f t includes the mental stamina 9 assimilative power, 
adaptability, pouer af realisation of the pupils. So, during 
Sc, teaching, tuo things are a Isolde considered along with 
the above mentioned aspects): i) the Sc. subject, that is 
taught to the students and- ii) the situatidn/environment, 
within which the pupil has to learn. 


'Is 

% 


U 
' .uV 

1 ^ 


\S 

& 


So, the knowledge, is given to the learners as INPUT." 
From the, psychological part, the ’Input is given on two 
aspects i 

Pedagogic Behavioural. 


Fledium of instruction here is also very important for 
transmission of both types of knowledge (Pedagogic & 
behavioural). Plainly three factors are involved during 
INPUT a.g. Personal/Platerial, Impersonal/immeterial factor 
and idelogical/abstract factor. So, receiver has to mudify 
or modulate the Psychological state of mind for receiving the' 
tarticular subject-knowledge, which is transmitted to :he 
receiver (pupil) through LANGUAGE. The following disfrom 4 
may ellucidate the above mentioned aspects. 


J 


<*„ V 

’A* 
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It is also to be mentioned that this INPUT is also 
influenced by cultural, aesthetic, social and other factors. 
These have certainly specific role to change the psychological 
state of the learners, especially ready to learn science. 

' times, conciously and or sub-conciously the pupils ^re 
influenced by the above metnioned factors, beyond the 
influence of teachers or Text Book. 

In this connection it is to mention that the Linguistic 
part mainly consists of Sementics, Phonet ix. Syntax and Graphics. 


LINGUIST ICS 

i 

LANGUAGE 



Sementics Phonetix Syntax Graphics 

So, whenever the languages would be used either directly 
by the teacher in teaching learning situation or in the 
Text Book. The emphasis has to be given on all these four 
aspects. Among these, the Sementics of the language play the 
very important and efficient rale ov,er others. The effectiveness 
of the teaching, no doubt, depend on.\proper transmission 

i should have oertainly the criteria of development of 
^'..incept* that dauld gradually help in '’Perception 11 and 
"exposition*, The following chart may be helpful to elucidate 
the approach? 




(31) 


In relation to science-teaching, however, for the Use of 
language all these three factors are involved. 


TEACHER/TEXTBOOK* 




■(science teaching) 


RECEIVER ENVIRONMENT 

OR, LEARNER OR, CLASS ROOM 


For the effective teaching of science subject, therefore, 
involvement of Both students and'teachers-as required* Actually, 
the things govern.us or lead to conformational change are ‘ 
Topography, Dynamics, 4 Economy* All these points have to be 
remembered during science subjects teaching-. 


STUDENT/^ 

LEARNER 


TEXT-BOOK LANGUAGE 
* ■ 





teacher 


OVERCOME 


mil -j—^ f wp5F 


com un i cat ive 
language 


In this context, it i. nou clear that language-is the .rein uahi 
-emun cation in all teaching-learning proiess. In this 

"" "* “"’"T’ ui * h special reference to Lg end ■ ' 1 

cisnoe Teaching Scientific language has the foLlouing features 


i 
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i) exactitude 

ii) expressiveness - insistence on clearly defined 
terms. 

iii) comprehensibility-appropriateness - fits the 
level of the target group. 

iv) c orosdseness : precision in lg use, avoidance of 
ambiguous statements* subpression of peripheral 
aspects of word meanings. 

When Ue consider the text-book (+b), the written guide to the 
subject of a course-instrUctional tool, the followinq character- 
sties should be undertaken into considerations(i.e. the 
.oaracteristics of a good tb). 


i) structure - orderline of presentation, build 
simple to complex ideas, concrete to abstract, 
whole to part, analysis to synthesis (or, 
synthesis to analysis); Psychological to logical, 
factual to general etc. 

ii) Coherence - logical development of ideas leading 
to a ‘’concept’*, emphasis on "Scientific Method*. 

i'ii) information should be proper, terminologies 
etc. 

iv) appropriateness* lg. and level of complexity 
fits the lg. competence and knowledge of the 
target group, 

v) - stimulation* convey the intellectual 
excitement. 


In this context, along with the aforesaid features, the : art il 
part of teaching -"the teaching as an art* has also to be 
encountered for better teaching or for enrichment of teaching- 
learning process; this includes the'style, voice, pronouncia- 
tion, movement, other personal efforts/habits of the teacher. 
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I 


But, still the basic question arises - how to communicate 
an expanding and comprehensive body of knowledge of a modern 
scientific subject ? A 2 x 4 model may explain it in che 
following manner: ‘ftB C T 


E 

f 

i 

E = Exactitude 

Ex= Expressiveness 

Ex 


— 

ComjCompr ehensibil.it/ 
ConiConciseness. 

Com 


i 

TB :Textbook J 


! 

1 

CT :Classroom teaching 

Con 


— i 


However the following points, have to be remember<-d tor 
'5 of language of sience; 

1« Similar use should be favoured. 

■ 

e.g. 'Temperature’ has the same meaning in all 

"science subjects. 

2* where as ’Ballance’, Beam and Pencil have different . 
meanings in different' science subjects. 

2. , Earliers used words should be taken into considerate 
as far as possible ond practicable,. Proper, terminal^ 

K i 

should be used to communicate the c'oncept* \( 


Photo Synthesis - 

•sujpin. jrajfa? 

' -i 
i 

Electrolysis 


w 

1 

l 


•OH 
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In case of using a word which have different 
,meanings in different subjects* the context 
to which the meaning of the word is attached* 
should be classified properly. 


4# Specific words should be used 
5* The words should have classify 

6 . The used words should have ■’Effect iveness'* 

realise/understand the proper meanings 

7. The language to be used should have * Exactitude 1 
1 Expressiveness** ’Comprehensiveness’ and 

1 Conciseness* 

8 * Origin may be traced in the case of framing 
terminology. 

9, For concept development the following measures 
may be taken into consideration for teaching 
science subjects along with the language used. 


i) While developing a concept the class and* age 
of the students should be kept in mind. At 
the first stage concrete idea should be given. 
The concept may be in^comolete but it should 


convey the 
stage. 

E xample * 'Force* 
VI & VII level 

IX level 

XI level 


« J. / 


meaning correctly at the ^Arst ''tot 


cause of change of direction 
and/or magnitude of motion 

vector concept and line of 
action* change in state of 
uniform motion or rest 
proport ions l't;.q rata of 
change of 

Relationship'*%ief%brk and 
frame of reference. 



ii) Proper -diagrams - as and when necessary 

iii) Use of audiovisual aids 

/ * 

iv ) Exposition 

.Class Teaching - Classroom teaching io considered in 
three different sections 

A) Primary level (Class I - \l) >* ' 


The basic abjective of primary teaching is in 
essential to generate curiosity among students by 
transmitting appropriate interesting and scientific 
informations. For this purpose, it uould seem necsssary to 
adapt (a) non-verbal and (b) verbal means 1 along with audio 
visual techniques and to identify the language skills that 
students must attain for proper connnunication at different 
stages. 

# 

fly non-verbal techniques ue understand that'students 
should bg brought into contact with nature for direct and 
personal experiences ta excite their curiosity and consci¬ 
ousness to the surrounding world, 

fly teaching through verbal mean'?, we understand that 
the subject should be logically, comprehensively ind express; 
expressively presented from the^jppeci of psychological • 
and cognitive-doman. In particular the language of 
communication must bs easily understandable and capable of', 
deseribing clearly and systematically the'-necessary ideas fc# 
the clientele. Native language, considered as the vehicle'-*; 
□ f transmission of knowledge, should be adopted at the 4 
primary level. $ 
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In addition to the above mentioned points, the teacher 
should be frank and open minded in dealing with the students, 
^icio-economic condition of the students should also jo consi¬ 
dered. In our country, one of the reasons of failure of 
teaching at primary level is object poverty uhich breeds 
ignorance, inertia and fatalism in the parents. Ue thould 
remember that ppoartycepd illiteracy go hand in hand. 

In essence, the basic stress at the primary level is to 
educate students through direct experiences/abservations, 
rather than through books. Books uhich are closed systems 
should be illustrated uith diagrams. Encouragement of 
'drauings and use of audio-visual aids, uherever possible, are 
essential to enrich the minds of the students. Classroom 
teaching should also be discussion based. 

B) Second ary Level (Cl as s WI to X) 

It should be noted thgt the primary objective at this 
level of teaching is to create a rational aporoach of the - 1 , 
students to outride uorld. To achieve this purppse, J 'hu 
teaching uill be formal in nature and subjaqt-basSd. 7be 

p ’llouing points are important in this connection. 

1 . First of all, ue have to encourage and/or n^Tj 

the students to concretize their experience -a, the 
primary level through systematic reasoning. 

The development of concept is an essential tajk of 
the teacher at this stage. When a neu co.nc.jot is 
introduced to the clientele, it may be partial 
but must be correct and concise in form and 

t 

comprehensive to the students. This partial concept 
will help to stimulate the curiosity ,of the 
students to the next possible development* 

f . i* 1 !■' - ? ’ 



To, facilitate this process relevant illustrations 
and experimental demonstrations should be presented, 
as the concept development process is intricate, slow, 
helical and hierarchical in nature. 

It is necessary to undertake ? consistently and sincerely 
study 'of language attainments of the students a nd to 
identify their language skills to reduce the 
transmission process’ loss'of knowledge from the teach er 
to the students* 

Mode of expression of the students through writing and 

verbal reasoning should be checked critically at reoGlar 
intervals. 


Openness in teaching is elso essential to develop a ' 
good rapport betueen the teachere and the students to 
impart honesty, accountability and the sense of taking 
responsibility uith other social values. 

To increase scientific vocabulary, students should be 

exposed to standard international terminologies along 

* their n8fcive terminologies'through scientific 

writings. * 


? E teachln 9 be primarily in native language. 

illA “ ShaUld bS exposad t0 ne « ideas through 
Thp ri 19 13ns diagrams end mathematical games A.o. 
be development should be monitored seriously with 

orient ■ ^ a9e> The teachinps will be discussion 

^ discussion. ’ Partuorpaos in 
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C) Examplesi 

Le-& i us consider a feu concrete examples• 

Idea - triangle 

Pr imja_ry_ il 

Entering oehaviour - straight lives, angles. 

Different terms of striangles to be : iven 
and students are required to count the number of 
straight lines in each figure. The term triangle 
may he introduced here. But the term cont ^ins 
merphemes "tri” and ’’angle 5 *. In English m-dium 
attention may be drawn to ’’three angles" involved* 

In Bengali meaium, the term is ” *’ 

where it is not necessary to introduce angles. 

• < / 

Seco ndary L e vel 

* j 

Entering behaviour - Place.-, length segments 

different types of angles. 

Here a more exact and comprehensive usfinttbn ■ 
can be given. Attention should be drawn to the 
minimum no. of bounding lines and planar r. '‘.urc 
of triangles. Triangles are to be broadly divided 
from the point of view a) magnitudes of t ,ogles, 
b) relative magnitude of different rides. 

+ 2 JL evel 

i 

Quantitative relationship among rides ane -i.igela L r 
trigonometry can be introduced 
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Degr ee Level 

Spherical triangles will be introduced 
Idea - force 

Entering behaviour - Different types of motion e.g. 

motion of a rolling chalk, motion 
of a toy car s motion of a cradle 

v • , 

These motions can bs slowed down, stopped or enhanced with 
the help of hand. Uhat does hand d.o there ? It applies 
force and here, the term "force" is introduced. The more 
extensive and quantitative treatment of Force may be gi Ueri 
at higher stages. The term force used to Physical Science 
should be differentiated from political force, social 
force etc. 


Class IX 

Entering behaviour - Uniform motion, state of rest. 

Discussion may be undertaken uith examples from 
al y life as to hou the uniform motion, of a body can be 
changad, hou the body at raat may ba s et at motic. 

From this, a-definition of foroe may be arrived a:. Thu, 
mare exact, comprehensive, treatment may be given here. 

£4asses_X I and XII 

formul T f S d !!’ lnltl0n ° r r ° rCe and thB establishment of 

exactitude h qUalltatlUe me3sU rB of force, give 
xactituae and conciseness -h n 4 -Kr, i , > 

Characteristics of f knouladga. The other.;; 

forces < e '®‘ sln 9 le force, set of 

zizt: tt their —' r 

h «s snouid also he discussed. 



De qree stage 


Reel Force and pseudo force, different zj gins 
of Forces (electromagnetic, gravitational, nu ^. 1 ;nr etc.) 
should be discussed with cheir applications. 


Cla ssr a c-m T e achlijic^ 

Exa mple 

Developm ent of concept of^ cell 
1st Ph ass - Class UI 

Amaeoba ftTQ*t .Ac ;J- ) {?, 

model tKXSl'^5 C^tf) Y< ^T^hca ~^rf ' V v 

2nd Phase -.Claso VII 

t.s$c3r< w ' l 3 t!ri )^ 

^5 ^5 

3rd Phase - Class l/111 

Unit ( ) concept ( <rt“ l v ( <f 

typical structure TTfT*'» 1 v \3^ > 

4th Phas e, - Class IX 

s ^ 

- Nephron, Nenronc struct, jtp - /,< ‘^ “ 

cell-di/ersity ^ 

. .> J? Phas e - Cl a so X 

Cell-division ( £2k)3P l-'fC.icjM ) ^ vfil' J 

£ts|g3Ht multiplication CcW--' V \ , 
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6th P hase - Class XI 

Compound Microscope structure 'VlfSOtXS" 
cell organelle ^ other intra - cellular structure 
concept Q^\' 

,?th..Ph as e - Class XII others 

■ t 

Electron microoscopic structure 
ce!\ 


0 ) jj.IGHER s econdary (+ 2) level (xi & XII) 

During this stage of teaching, the following ~ 3 pect s - 
are important for consideration s 

1) More, precise information with extra-ri-g^ regard!* 
concept development should be traced through language 
, ll °. sholJld be denotative, rather than connotative. M@u 
Sinolog, shouId be used with appropriate historical and 

so .' e ” 0lQ9 “ al along with native terminologies 

at a student should be capable of interacting confidently. 

student 2ouU jT P,nd,,nt thli * lna CsPablUty ’- 

re osoning and thau m ^ thr °^ 

attitude should be snooped " 

^“ ,b "*:tSLT„T. 8 :t t ud 8 . nd n t[: r the dthrd per i 

'&£ 
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4} Objective judgement of language-capability, mode 
of expressions and reasoning-capabilities of the students 
should be appraised critically, 

5) At this stage same books, along with the prescribed 
texts, containing advanced abstract ideas and rigorous 
mathematical treatment of earlier concepts should also be 
available to meet the need of advanced and interested students. 

■ 6) Laboratory experiments in relation to cla&s-room 

teaching should be extensive adopted i for effective and 
meaningful teaching, me must consider the following fqcts too. 

Teachers should be involved in Various training 
programmes in„a regular basis to make them Useful resource 
persona, both in lower and advanced levels. 

To make school education-effective and meaningful 
and to obtain planned results interms of time of content, it is 
essential that the teachers shcu Id to be eer.iqus and sincere. 
Appropriate economic and social to generate sense of self-respect' 
amongst them. Facilities should be provided to the teachers 
tneruise, the teaching at any level .will prove to be ineffective 
ond it will in turn breed looseness in every aspect of 
society. 

7) Finally, to assess the overall success of the 
school-teaching, restructuring of class teaching and the content 
of the textbooks are also important. Re r evaluation of the 
whole process should be made at regular intervals* The restruc¬ 
turing of the formal education system, obtained from the 
British Administration is also an imperative task. 

i 


% 



The interaction between the science feeachW s and th 
language teachers ahculd be frequent -to avoid Mmpartnen” 
talisatinn in mental thinking. 

Schools ahou Id‘organise annual science exhibition 
the benefit of students, teachers and masses. 

~ * \ 

£lass_rrom_u s0 of l an guaqo in Scienea Tsart ir-^ . 


de t efuu! S h ba3lC - fe8tUrBS ° f lan9U ‘ ?S ° f scien °' ! «•>» Id be 
cefully borne In mind. Thus the language used by the 

lanau 818 a ] ° laS3t0D "' P«clee and exact. The 

nrau 0 a9e Trr ^ SPprPpriate to th “ level of the target 
group. Th e *»deep structure” of important o B nt on » 
tnvfhnmu , important sentences from the 

textbook should be discusser* '-fn ■ , , : 

u B M . oj-scussca in, order to bring cut clearly 

its meaning. Etymology of differon* • . . _. V 

Pa discussed. S = m .nt anay n T b ^ ^ ^ 

“* the '.bundle of teature » „ aTif . “H" ^ 

terms. 1 a dlf Terent scientific 


4 0 k Writing in 


sciences 


the fdllouing S feat!rls C - lan9Ua ' 9e in 3 ^ b °° k mUst h ' 9 ^ 


Exactitude 


2 . 

3. 

4, 


ik 4 , ^ sistence on clearly defined terms..'/* 

appropriateness fit the level v 


Experignceg - i 
Comprehensibility 

group. 

-^wrrr in ' ian9ua9eu -’:^ . 

"««« df UQrd n,aanirig’e! UPPreS3i ’ n ° f perlpher3l j 
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The text book is a written guide to the subject 

content of a course and serves as an instructional ton. The 

characteristic of a good text book may be summerised as 

follous i 

1 . Structure *. Orderliness of presentation, building of 
simple to complex ideas and concrete to abstract ideas, 
factual to logical. 

2. Coherence ; Logical development of idea9 leading to a 
"Concept", emphasis on ,! scientipic method of reasoning". 

3. C larity ; Use of precision in language including 
clearly defined terms: use of operational definition 
whenever possible. 

4. Information ‘Emphasize basic principles but include dev 
development. However, one must be selective. 

5. Appropriateness Language and level of complexity 
should fit the language competence and knowledge of the 
target group. 

6 . Stimulation t The language of the Text Book shou Id be 
stimulating 'to the students. 

7. Style « At the primary level the style of the T ext Book 
should be personal. Use of simple sentences with concrete 
examples. Plenty of illustrations etc. shoj Id be them. 

At higher level it should gradually be more 
formal, informative and elucidative. 
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8. Economy j The main idea behind a text book writing 

should be centered in three points - Topography (context), 
Dynamics (How to achieve it) and the Eco nomy which , 
means to achieve our goal in minimum language* 

In actual text-book writing it is. sungested that a t 
the beginning of a chapter a list of key concepts .anti new 
terms to be introduced should-be provided. Etymology of 
scientific terms should be provided in a glossary. In the 
text the basic definition and major concepts should preferably 
be boxed. Sub-heading of the maj or concepts should be provided, 
At the end of each chapter a summary of t;he whole chapter must 

■4 

' 1r - provided. Pseudo-examples should be avoided. Language of 
. e text book should be in conformity of the ■social Values. 
Concept of the programme material should be incorporated. 

It is suggested that during language learning the students 
shu Id be exposed to ''science writing”. So in literature 
courses, textbooks should be written with selections from 
scientific uriting. 


Ex angles 


Tradinational Book 


Stigjeste d Form 


0 Exactitude 

in il, J jr. 

vfor class X) 

■ 

* 

2 ) ^gresslv eness t 
^for class VI) 


•> i 

^ < hu; -ftA!' vi 

J ( *U-r, 1 

2_ "<u^^ °y' w ^ 
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3, 


4. 


a., .. 1 . 


Conciseness 
(for class X) 

i»n{A- c* W 8,w *'*t 

'©rtfifW 

Comprehensibility; 

MMMTf mUJWlKWIWt^Wllt SlX 

(for c lass x) 



vTf^ ■sTjorT^fli vrfj 


ai^*r 
-an £\<h- 

< 3 ** 


7 ^ 1 - 51^9 •jj'tjrf's© " 

*• s.i L> 

^^4 wf' — ■ 

. t/i Ti 

n '^rj> -c^ 


One example is given below from a textbook of physical 
science for classes IX and X« The term "work” is introduced 
• idea of doing work and the feeling of tiredness as a result of 
it. Then comes its definition 11 P?]-/7?#? £n/? fyz/Q* v r fd~W]), 

3*X¥t9Tt r *tf fun-i “?%■<?V /yy 

?*n«yW = Fits ■ « _ 

-£Q ;• ”0 

<&■<&! iX&y*-^ 

The scientific situation that no work is done when no 
displacement is achieved has been emphasised. Then two types 
of work e.g. when work is done against a force and W'en 
work is done by the force are discussed. Now comes the 
units of work in different systems'Which are discussed in 
details. 


In the above example, the definition comes after the 
term is first introduced in the context of our surroundings. 
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The term '•work ' 1 is made easily comprehensible to t-nr-* 
students with the help, of a diagram* .At the same. tjme, 
th£ magnitude of work in terms of force and displacement 
is given. Adequate examples are also supplied. 

S ummary 

In this report ue have discussed the r ole of psycho- 
linguistic in the. perspective of language and science 
teaching. First of all- ue have investigated the importance 
of psycholinguistics in general/ and emphasis has t = on v 
qiven particularly on the language of scipnce. Four 
parameters eg- exactitude, conpeenensiveness? expressiveness 
nd conciseness have been introduced in relation to 'be us; 
of language in science. Ue have discussed tne use o' 
language in classroom teaching at three levels - (0 primary, 
; ii) secondary and (i:i) higher secondary, fhe roJu of 
language in writing scientific text book 9 at differs'? levels 
has been discussed. The characteristics good scientific 
t ext booksuriting have been elucidated. Concrete suggest ions 
regarding the use cf &c-enti'‘i-‘ 'language in classmen 
teaching and writing textbooks nave bee;* given. Examples 
drawn from different subjects, r, q. physics,, chemisti'/', 
life-sciences, etc. have been n.scussed to illustrate the 
vari ous ideas. 

Appendix S emantics 


Som*'tine -9 sen'oncts us* d in me seme • str ic torsi 
form may c irry different mooning in science e.g- 
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Surface Weaning 


Deep _m_ea n_ir;,g 


1 (a^ This is a burning glass ——— The glass causes 

' ' burning as this glass 

exists in the farm of a 
converging lens iHere 
the cause is present in 
the body) 

ib) 'Hh.is is a floating body __ The body floats itself 

■in a liquid under 
investigation, / Here the 
cause is not Present in 
the body itself) 



Exactitude! 


II (a) The earth i«v heavier 
than the moon 


(b) Geld is heavier than 
iron 


Ueight of the earth 
(having a particular 
volume) is greater than 
that of the i.uon -'having 
particular volume). 

This is nonsense as they 
have no giver volumes. 

Here the tern ’’denser'; is 
more exact than '’heavier 11 • 


(The Exactness is one of the main characteri 
of scientific terminology* The term energy, pressure, 
field etc. when used in a subject carry different rnean^ 
different contexts. To the context and meaning should 
properly related) 1. There are some terminologies us, 
different science subjects having different prespectiv- 
beam, pencil, normal, capacity, are, polarisation, so> 
cell etc. 2. There are some terminologies which have 
ling in a subject e.g. Gravitation, Adsorption, Cs _ 
. „kuise, Calorie, Metal etc.. 


sties 
force, 
ng- in 
be 

: d in 

• -e-9* 
j z ion, 
un ique 
- }de, 
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P-°"!Pjehen8 ibility 


III* All bodies have their 
natural frequency of 
vibration* 


Here the term "All 1 
have no communication 
value unless the term 
"vibrating 1 * is added 
after the term a 11 . 


j-xpr es s^iv en e s s 

IU* Version in a text book .. . It is then taken out 

and immediately transferred to another metallic vessel 
containing 0,25.kg. of water at 20 *c. The temperature 
of uater rises and attains a s teady value of 23 ,c * 

tem Perature can't be steady over a long 
tiere is dissipation of heat from the vessel and 
content, so it i s ±muin n temperature uith 

sre concerned, so ue may use "maximum 1 ' instead 
of 'steady '. 


V. 


£-9.^.is en ess 

■** i 

y 

^ statement i s given below which is not at 
a- 1 -! concise • 

. . ^ Psrticle i s moving along the circumference 

3 circle anrl in j ... 

j . s describing equal path in. eoual time 

auring DGrinH p * * 

* investigation, This type of motion 

is s miie what h ipp«- 

i rent f ' rom the motion of a particle 

along i li ne . 
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A concise statement may be written as : 

Uniform motion in a circular path is different from 
linear motion. 
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: Noam Chomsky in his book ’^Syntactic Structure'c-armed 

that a totally different concept of language uas needee and . 
thus originated a new discipline viz. PsycholinguistiCw a-d^ 
a nau approach to language viz. "the Generative Transfer mat zonal 
APproaoh". This is a psychological apprgach focuasinn the 
role of mental process in language learning and defin^u 
Linguistics as a subdivision of cognitive psychology. 
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j n ^^iets.make b dietlotion between competence 
Performance of language. Uhile performance refers to th 
actual speaking and comprehending processes. Competeno 
refers to speaker-s-listener'. knowledge of the' language 
language competence enables a speaker-listener to construct, 
bt-code and to understand or decode sentences. --~ 

sUrface Th !nd e deV"^" ‘ ll * tln0tlon * •»*•** out by them, bat,- 
7e7^t to TJft ° f sen tenoes. The former is 

to what as sEokeo or heard and the latter conuevs th 

elements and their relationship. This discipline i 3 

emptang a t fandang out i it able model to describe 
sentence structure end there complexitieT 

out Why^ifferent 11010010 " 1 they arB tryin 9 to find 

same sound. aoous tio sagnale are often perceiued as the 


and S)int R L S t" Ch !e U lr, a t 80 r C0ndUCted ** -^SiaW-SaL 
wnrurr;-;-, J k ° flnd -°“t the effect of ambicLitv on 

cecogn sed 8 lv G P “ Prehsnsl °" * ambiguities are 
gnised, analysed and decoded by a listener etc. 

At the semantic lsimi 4 ..__ 

define the J 910 ' 

encoding and decoding. f££7“L , " eentence 

the features of neanino th ' , als ° ettempts to find out 
features in all 1 9 » the Possible universal element in 

Proceases like oompreh!nIien d memo 11 "t* ^ **” ^ chol09lDal 

Peycholinguiets hold tha4 th’ ' ^ etc ‘ flnother 8 Ir,u P of 

Integrated with t ,1 * 3 Se " te "° B 18 

knowledge and the Way thine T ° m PrB '' 10usly acquired 

uay thangp are related lnthg rsal uor , 
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Here the psycholinguists try to discover the ways in which 
such meanings are integrated and the psychic a i processes by 
which they are influenced and vice versa. 

This discipline makes the class-room teachers ir general 
and text book writers in particular, conscious of the 
fact that language is the most significant aspect of teaching- 
learning. Hence, while Using language We should think of the 
receiver who decodes. 

The terms and the sentences must convey the exact 
meaining so that the pupils are not put to any confusion. 

The psychical aspect of language is to be kept in view while 
using and writing Text-Books and delivering lectures, "his 
discipline makes us alert about selecting right voca b ulary 
for specific subjects and grading them according to the levels 
of maturity of‘the learnera. 

Uith these brief observat.ians let us now proceed to 
2 detailed discussion relating-to Text Book and clacx-room 
reaching with special, reference to Science and Plathemev ~cs. 


'Communication is the art of passing on to others the 

information they need in the form they can understand' __ 

John Mitchell, For writing a text book one should remember 
that he/she is communicating with a person iJoo has no scope to 
discuss any thing with the writer, He/She shouId-consider both 
the Psychological and linguistic aspects of the reader. .0efo re 
a text book writer puts his/her pen to paper he/she should keep 
in his/her mind the following aspects. 

(1) the reader's minimum educational level in general 

(2) the need of the reader 

(3) the best way to represent the matter 

for the fulfillment of the need of reader 

(4) language competency of the reader 


After considering all the aspects stated, one may start 
planning for writing the book. The essential steps that should 
be followed in this connecti-n , particularly for writing 
text books on science and mathematics as method subjects, 
are may be listed as follouas j- 


a) 

*0 

0) 


*0 

e) 

0 

9 ) 


ti*ha 9 n UP th ! a /f as of the'content matters 
ro ce covered (f) 

Classification (Q) 


Identification of diff 
definition etc. under 
sections (l) 


erent 

each 


concepts,t erms, 
of the classified 


Planning and layent (p&L) 
Writing (U) 

Checking and Review (c&R) 
Editing and preparation of 





final scri pts(Ed&F$ji{f 
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Schematically the steps may be shown'as s 



Let us nou concentrate our attention on the writing (U) 
part in the series. 

Th.e important part of science and mathematics as method 
subjects in 8.Ed. level, is the methodology of teaching the subjects 
for different groups of pupils. The development of the new branch ’• 
of knowledge — ’Psycholinguistics ' leads us to module the 
pattern of writing text books in a more meaningful way. The 
psycholinguistic aspects for writing a text book are to be 
considered on the basis of the four fundamental principles — 

(i) exactitude (Ext.) 

(ii) expressiveness (Exp.) 

(iii), comprehensibility (Comp.) 

(iv/) conciseness (cons.) 
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D 


Pnain 3. Freuu pointed out that 
three aspects viz. Topograph/ (T), T 
Dynamics (D) and Economy (e) ^ 

are significant in case of teaching- 
learning process. The same idea 
may also be extended to text/bo: k 
writing.*. *Tooography ’, here 
refers to the context,'Dynamics* 
to the putting of ideas to prac- PoMr*' 
tice and 'Economy* to the time - 



BOOK Urit,| 

i 








-^r 

i 

I 



4- 


factor involved .in the process. 

So the four principles Ext*,E<p., 
Comp., and Cons, stated above 
should be taken into consideration 
along with these three param;. j- 3 . 
The interrelationship of the 
parameters is illustrated or the 
right hand side (Fig — i) 



C u)MCEPT_ PjRESENT AT L ON 



C°no B pts aie de Ue l oped thr 
ty Pl3 « rt - Different leeej 
° Ur cor,uen ience, on the b s5 
given below . 


Ls Qf 


P'-pils 
is of thei r 
\ 


Afferent stager indiwt* 
may be classific *', f or 
chronological , . gs 


Group,# .. 
Group 0 _ 
Group c _ 


5+ t o 0- 
11+ to ion, 
16+ to i ?+ 



age group 
99e group 
ago group 



(57) 


Group -ft is the fundamental stage in respect to the development 
of a concept. Int this stage concepts may be given from concrete 
'matters, but in Group 0, the same may be developed by considering 
concret materials at the begining and subsequently through 
' inductive generalisation from particular situations, Beside 
this generalisation, formation of abstract ideas may be initiated 
in the Group C level. But the text book writer may fDllou the 
maximum - ’from concrete to abstract 1 for the development, of 
abstract concepts in this stage. 


The psychological sequence for the development of a concept 
of Life Science may be shown as follow’s 

* 

For Group a level - Observation of different living 
1 and non living objects. 

For Group B level - Study of different organs 
and system of different organisms. 

For Group c level - Life processes like 

Nutrition, respiration, circulation etc. with 
their bio-chemical reactions 
Eco system - the interaction of various living 
and non-living components of the ecosystem. 


The text book of science and mathematics as method 
subjects for different levels should spell out different 
activities and uses of models, charts, real objects, illustrations 
in a precise and definite manner. For the development of 
concepts, to make the presentation exact, expressive, 
camprehensiye and concise keeping in vieu^the topography, 
dynamics and economic asjfecte, of presenting s matter in a textbook", 
the textbook writer should, carefully observe the following j- 




U&j al words, phrases or abreviations should 
be used so that it< ffley be understood properly 
(VUPA) . i •' ■ . -V;' 

* »' ' r ' I . _ ■"I* r-‘ ' * ' , if 
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«r 

i 


Long words may be avoided and short rn .. H 

may be used without sacrifisino fh D r r . - 
{ USIW) the naming 


Adverbs and adjectives should be radu^-H 
'ftflM ^ S3 enin4 the force of the tf . e ment 

t: * 

Short sentence oh-ould be used. Norn i„ .. 
number of uorde In a sentence dhoun h “ 
more than twenty five (LISS) ' De 


Example - 

1 ‘ * *■ 

The following long sentence d c detected itf’ 
a text book. r **-' 

•Uhen tup sets of waves s ~(ne ‘ fraquenev an d ,a« 
or nsarly equ a l amplitudes travelling three. If the M 
medium overlap then it is found thit due to susewti 
they wholly or partly nullify each other or certain 
Places and reinforce each ether to produce . greate 
effect,at other times ,.nd places’. -.1 

Ue may break thp sentence as ' .;«i 

_ \ I 

Two uavee of sumo frequency and same..., nsajjji 
equal amplitudes will superpose uhen they ,=r’afjv 
Such a superposition altera the intenritv 'n-tfeiiT 
the space of overlap. Due to this, super" - itiS 
intensities get wholly cr partly nullified, nt.'t 

•points. At soma other points they tat ref sri. 
produce a greater effect. 


Uki "8 up t he 

'L .fc r - ;those. ^tt.. - 'the ’, 

*» -”S>„ 

' rerer to.Ufll/RP) ' 

■E-Xampls :- 

^PuLive 0 ?^" 9 "^ 61 w ^l« . t ext . 

magnitude but of 

act ^9 on a bo dy produces flnit ° n ’ ttiSt 

mo ^tu m , d ispXacen , ent of f * 3 c ^n 9 e 0 f its_ 

thB fOr0B b aing negUgibla., 0 * dUn " 9 ^ aDti °n 

lli«es : uordg) pl ^'7™"!' llJhlCh ' and ' it3 ' (under 

"ay confuse to identify thTV 0 ) 1 '' * "" le3rner 
the V refer to. short s UWds f °* “hich 

, US9 ° f Pronouns > eey be used ^ a " bi S u ~e 

' There must not h« i 

and verb. (« V) "* i«K of arrangement betueen subjeo 

fiberal use nr n = 

UUPDC) atlons Et °• aho S u"d dherts, 

1 • J-cat ion * 

ahouid b^V^eTt'h di ^am 
ree Fro ® ambiguity, (VniQ) PCr ' meani nrful 



Example ; - 


„ i. h _ I his Bxam P le 10 t^en from a text book or, 
mathefhat-ics as'method subject. i 

‘ , 1 > 

4 w ^ 

‘sl^p, «r •»>%»«*. 

3 '*■ sct’ji'*{-- ”s<hBr 

(Syncopatel Algebra) 

>» 

2x + 3y * 975 (symtpLic .Algebra)" 

English version - 

Adding ths nripp nf n 

*.975. (Rhetoric Algsb^P ^ " 9 ° atS ’ ^ ^ 

-“v^s***- 

t * Dce,ent c9s Mct"ei'™ B ^ e t )Y t ") wef,L “ that 

Xh. s ™ rxr -X 2 SK 

;»• """T, 1“ •' -«— 

in the immediate surrou*i ngs " " may easil * >»-« 
be discussed i n this connection. 91 ° al cases may also 


9 ) 


PbKible 1 0 °aiLT h be "linked. „ lt , „ 

QUggsstiQrj ? the Pull concect af . ? not 
may b B [° r the development np ^ P? r ^ aln = ; tage 

therein 9 W ?P' atatin 9 properly th Q P ?^ t ^ al cone ept* 
np if * x t may b e □ «£+? i - y th e limitations 
bf learner but Just S? > tl-Tleue 

9 er ^oneous. (UPC k;) 
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Example j - 

* Light travels in a straight line ». 

This is a statement about the propagation of light. This does 
not convey the total concept about the propagation of light. 

It is partial, but it is not wrong. The propation of light 
as a wave can be introduced later for getting the total 
concept about the propagation of light. 

Similarly, for giving the concept of ’mass' initially 
it may be stated that 'mass' is the matter contained in a body. 
But latter on, it may be developed as a measure of inertia. 
Subsequently the atomic composition of matter should be developed 
to relate atomic mass to the amount of matter. 

10) Unoecessary/superfluous Words and phrases should be 
avoided to convey the .proper and concise meaning and 
to avoid confusion, 1ASUP) 


Example 

Let us consider a mathematical problem 1 . 

- In a factory, 2/3 of the monthly profit is distributed 
among the workers and 1/6 is kept for future. If t.20D0/- 
is kept for future, what is the monthly profit of the 
factory ? 

There are so many unnecessary and super fluoua phrases and 
clauses in the problem. This may create confusion to the 
learner. Use of the such phrases and oiauses should be 
avoided * 
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11) Development of a concept should be a gradual pruces. 

ofTe^er^ tSSc)"^ 1 a “ lity *" d U " 9Uia ‘- -WUt, 

be. g lvera\t e %:^r^^Talu r ott n rs P ^ e a^: t n %'T 

«z^ 2 g» 


Example j - 


* Concept of gene * 

St the Group 0 level, only the manifestation of 
genetic activity at pheftetypip level may be taught uith 
different common examples. In the next level some idee 
be given about the lccalieation of genee within a cell, 
they come to knou about cell structure. Only *- -, roup e 
level they may be given an idea about the allele „nd 
e genotype, chemical aspects of functioning of genes 

Iun P hYh f ' T* m0leoulan ^ - 

stilI higher level. 


12) Logical relati 


onship should be developed properly. IDIR) 


A Part of text status g S .» 

Um? tt"l. 1 vfij -luffl , 

Hbte the logioal ralathionship ie^otlt^^ 
way. A writer of f„ v( . h , dtaUn ln 3 - r0 P 

in this respect/ " U5t * ^ raUoh careful 
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PR ESENTft T IJN JF TEfflillldLOGV 

The terms and terminologies of science and mathematics 
may be given in regional language as far as possible along with 
the corresponding international terms and terminologies in the 
parenthesis* But one must be careful so that he may avoid 
ambiguous and/erronious terms. 

For exam ple , an author in his text writes as 

* ^ ‘ws }' mar erk 

(pJodvTM*,) Qc'rQ- 

4GT 


Here the underline term does not convey the 
appropriate meaning, nore over? wrong terminology is 
also used here, 

A syntaetic and semantic decomposition and origin of this 
international terms and terminologies along with a corresponding 
brief history of the origin and the historical contest of 
the terms/terminologies should be presented in the text books of 
these method subjects. Let us consider a feu terminologies 
to show the steps of development indicated here. 


Ce phalochordata - 


Cryptogam os 


Malaria 


Isoclinal roldlng _ 


waning 'to^ek?^ ” 

ea _ seeking the centre 1 , tk 
erm is used in connection u/ifh 


acceleration towards cent! P the 
by abody executing motion in*£ 9rlSn ' 


circle. 


Compare it with 
Inhere Latin uord 'Fugo 
that means 'to Fly », 


'Centrifugali 
is used and 


««'W ( ^on' r ° m Ceph8liC 

s ot I C 2 n W e ir fc h d " e g n. P " SeS ' 

”ar?iagB. ,neanS hiddGn ’ 9 a ™ s - -a* 

I 

m neans bad aria- means sir 

oaused^by had m eans the disease 

braved Song a n5t"th“ h L Ch iS ’ da “ eV "' 
exists, 9 ’ But the terminology 


foldeng^s^he^oiri^ 8 thG isG ' 

limbs produce 6 fol ? ln 9 “here tl 
borizentai planed 6n9leS “ iW 
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DESCRIPTION AND EXPLANATION i - 

Language of description and explanation is very important, [ 
They should be presented in a siuiDle, precise and meaningful way. ' 
Illustration , schematic representation and diagrams should be used 
<s and u/hen necessary. Reading part of description and explanation 
should be made minimum but without any aberration from its 
expected force and meaning. Pseudo examples should be avoided to 
illustrate! or explain certain concept. 


Example t - 

In giving an idea of environment, the author of a book 
describes the environments of a city and of a village as 
follows j- 


' WT^r bljfyrfjjof ( laww|7 r fr, 

uw-nft? tu 'Sr* r® (.v&i'C 

-<m#> mpflT', ceixg? H2^frw " 

ootpe 

'(h^ 1 , ^ irv ~ 


p Sltgk? ^ (3 

f \jpY51 ^ " 

kfifgj? ewn" ^ 
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From this description 'h= i 

HOAUn Jig Iggrcigiho in" 11 

concept and fh 8 yi11 develop certain 

ana at the same time this is H ertaan wronq 

meaningful. 13 nslth er precise no r 

Certain text books of lif e SP .< 

; U I 0bJe0t3 tba ‘ in some cases, in pU.°' T" 1 " iUUSttat ‘* 
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PSYCHO LINGUIST ICS flnlD CLASS ROJi'i TEACHING 

The main objective of teaching is to bring some desirable 
changes in behaviour among the students. The teacher should 
acquire the required skills of teaching along with the application 
of different progressive methods in a proper uay for the 
Development of different aspects of content matter. Again it is 
to be done uithin a specified period f i.e. during the academic 
session of the course). Far tiis, it is essential for anv 
teacher to determine the desirable changes in behavioor quite 
specifically. This leads a teacher to identify the specific 
objectives in terms of the learner’s behavio r. The classification 
of these changes in behaviour should maintain the sequence of 
the content matters and should be proportional to the total 
number of teaching hours available. 

• *9 • • 

Let us consider the submit of teaching in the B.Ed level— 
•Teaching of the formation of equation’ (Simple linear equation of 
of one variable) for elementary stage i-e. class UJI» 

The changes in behaviour may be listed as 

At the end of the lesson the learners will be able 

1) to identify the steps of development to determine 
the characteristics of a simple equation. 

2) to compare the characteristics of different methods 
that may be followed in this connection. 

3) to choose the suitable method for the development 

4) to identify the steps of analytic method. 

5) to use the steps of this method for the formation 
of equation. 

6) to form the developing types of questions in this 
connection. 
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Besides these the following features should also be 
adhered to. 


1) Teacher's language of exposition should be such that 

a proper scientific attitude of the students is develo¬ 
ped - a scientific bend of mind is created. 

2) Science and mathematics as method subjects should not 
be presented as a closed subject. 

3) Care should be taken so that the students may not 
accept anything blindly. They should accept the matter 
rationally on verification. 

4) Questions to be asked , particularly far the development 
of the subject matter, should be thought provoking and 
of developing type. 

5) Questions should be asked/invited for sesrchinn new ideas 
ideas and view points. 

6) Questions with long answers should normally be avoided 
in the classroom situation. 

7) Development of concepts, terms etc. should be made in 
different short stages maintaining the sequence of the 
content matter. 

0) During the development of any scientific and mathematical 
concepts, illustrations and examples from other 
branches of science and/mathematics, should be incorpora¬ 
ted, so that the stidents could identify the correlation 
between the different branches and subjects# 

9) Psycholinguistic aspects should be considered in all 
levels of teaching ta make the development of content 
matters precice and meaningful. 

10) While asking questions, the language cf questions should 
be made simple, nonambiguous and specific. 

11) Problem solving metood should be adopted as far as pccib 
possible• 

12) Evaluation on the basis of the expected changes in 
behaviour» should be made after each stage of develop meI "t 
ft comprehensive short evaluation should also be made 
after the completion of the lesson. 
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Ue knot' that at the lower stage teaching of science 
la usually done through oeMstration so that the pupils can 
observe the d. fferont feature of a particular organism or 
can observe tie different step: of an experiment, B'lt at the 
higher level lecture is sonetinus associated with dciflonstration 
and laboratory uork. l/aricjs 'models of teaching 1 p„g„ 

Inquiry training model l H7i:?Concept attainment model ICAfl) 
etc, which are now gradually coning into practices? nan be 
applied for achievenn Various goals of science teaching, 
Teacher should organise an tier, discussion session ai; the end 
of each lessor for a short per: n d to elevate the poj-r of 
rational thinking end scientific organisation of the learner 
in respect to the runject iV.g:. 


Effect of differcnc f -ot irs in connection uitt the 
development o! conceptsr terms, definitions'descript'ons etc, 
cin be shown schematically in reference to the textbook 
writing and classroom teaching on science and mathematics as 

method subjects* The schematic representation is mar's in 
the next pago (fig,-2) 
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Valedictor y Programme 


The valedictory programme uas held on 1l.i.g 1 
at 3.3Q3 P,M. ghri N. Chaturbedi, I-A .S. a nd q D Pn' a1 c ... . 
(Home) joined the group a s the Chief Guest. Dr. P.k ch^lh^ 
DPI and Ex-officio Secretary (Hr. Edu.) also joined" t ' he 

tn th P>,- The r,fl ” Pr0f ' B ’ Roy ’ sxt ended a hearty ueicoee 
r h ! C f hle GUeat - ” B ‘-Ik- about the involvement of 

d y ^Z d ln t thS aCli “ iti6S ° f the P *' a »'«<>• his 

in fact the"cT 0i " "°” t,rl,t the Sort, of West Bengal. 

as Shri Chaturbedi^himeel^uae ir^Hr 81 " 8 " aUUe> 

sometime. h teachln 9 profession for 


Or P k - 1 !!“ " al8D eXtend8d 8 ‘ hearty UBlc ™a to 

° P ‘K. Choudhury. Dr . choudhury as the rhai™ 

level Coordination r nB v,ui , * thB Chairman Df the State 

Advisory Committee) 0 f thie^ffT" ,eI ' ly kn0,Jn 83 Pr ° 5ra,I "" e 

the programme days to interact uith tu "T"- " 

had given his ideas in the f T partlclp a"ts. He 

appended in the chapter a . ■ ° 8 PaPer “ hl ° h has baen 

the Participants'and^gavg n^veleT t^ 0,rtm0,t " b ° 
address, he had elebpreted hie * addreSB ' In his 

Physics in higher institution EXPe ’; len0as as a teacher of 
rulatad to Semantioa „i h S . and lB ' ;B:Ls • The Problems 
aymbole etc. ue re diffioui ° ratl ° n ° f for, " ulae > mathematical 

more attention. From such “Tof™ 

tha orientation programme he h “ l 16 "’ ^ ^ ^ 

and difficult problems in teach inn 1 Partlclpanta to 30lua . 

He also expressed the hope that the reSPe0tll,e subl|eot0 ' 

*ich the participants themselves S. "** °l ^ ^^‘4 

es nave prepared, will serve m 
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as guidelines for effective dealing of their subjects, 
optimization of the mastery level learning of their 
students and ultimately bring a qualitative improvement 
in the teaching^learning process. 

He thanked the FA for organising such a good 
programme and inviting him for the valedictory function# 

Later, Dr. P.K. Choudhury, DPI and Ex-officio Secretary 
(HrSEducation) also addressed the participants* He had 
hoped that such programmes uili be organised again in future 
for the benefit of other remaining participants* He also 
said that, the collaboration between NCEKT in general and 
the FA’s office at Calcutta in specific and the Education 
Departments of the Govt, of West Bengal will be strengthened 
further through such useful programmes. He also hoped that r. 
the knowledge gained by the participants will be used by 
them for their day-to-day classroom teaching. 

He also thanked the EA for involving all of them and 
holding such an useful programme quite successfully. 

At the end, Smt, Geeta Sen Gupta, one of the 
participants, readout her observations (given at the end) 
in Sanscrit « 

The FA whole heartedly thanked all the guests, present 
resource persons and participants for their close collaboration 
and cooperation with the FA * s office for holding this ' 
programme and its successful completion. He also thanked 
his office staff for their hard and sustained work for 
holding the programme. 

At the end, he invited all for a cup of tea. 
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The selected reading materids and the general lectures 
delivered by the resource persons* served as guidelines 
for the participants. Same of them have been given herewith* 
The opinion expressed by the authors are their oun. It is 
hoped that the reading materials and the abstracts of the 
lectures will be useful and interesting for other readers 
as well. 

1 * Selected Reading Materials 

1.1, - Russell, S, {My present view of the World. 

Encounter, 195 9 (3an.),8-9, 

1.2 De Vito, Joseph A'.; Psycholinguistics, AcpjJ&Riig 

. American Encyclopedia, 

Vol. 15, “pages 591-592? 1989. 

2. Abstracts of L ectures 

2.1 Choudhury, P.K. ; Orientation programme on 

. __ psycholinguistics - the language 

of science. v 

1 

i 

2.2 Sunuani, V.K, s Language-some fundamentals. 

2.3 Sunuani, V.K» i Mono and bilingualism. 

2.4 Sunugni, V.K. s 'Reading scientific texts. 

2.5 Das, A.K,. 5 Psycholingusitics and 

mathematics education, 

2.6 Bhattacharya,S. f Proper Use of language in the 

teaching of mathematics. 





~ Bertrand Russell 


WITTGENSTEINS doctrine - influenced me profoundly. 

I have come to think that on many points I went too far in 
agreeing uith him. Wittgenstein's impact Upon me come in 
two uave3s the first of these was before the First War; the 
second uas immediately after the War uhen he sent me the 
menuscrlpt of his TRA^TATUS. His plater doctrines, as they 
appear in his PHILOSOPHICAL INVEST IGaT ION, have not influenced 
me gt all. 

At the begining of 1914, Wittgenstein gave me a short 
typescript consisting of notes on various logical points. This 
together uith a large number of conversations, affected my 
thinking during the Uar year uhile he uas in the Austrian army 
and I uas therefore, cut off from all contact uith him. What 
I knou of his doctrines at this time uas derived entirely 
from unpublished sources. I dr not feel sure that, either 
then or later, the vieus which I believed myself to have 
derived from lain uere in fact his views. He always vehemently 
repudiated expositions of his doctrines by others, even when 
se others were ardent disciples. 

At the beginning of 1918, I gave a bourse of lectures 
in London which were subsequently printed in THE MDNIST » 

I prefaced these lectures by the following acknowledgement • 
of my indebtedness to Wittgenstein. iC The following 
articles are the first two lectures of a course of eight 
lectures delivered in London in first months of 1918, and 
are very largely concerned uith explaining certain ideas 
which I learn from my friend and former pupil Ludwig Uittgenst 
! h»ve hod no opportunity of showing his views 3ince August 19 
and I do not even knou whether he i3 alive or dead. He has 
therefore no responsibility for uhat is said in these lectures 
beyond that of having orginally supplied many of the theories , 
contained in them. 



It was in these lectures that I first adopted the name 
11 Logical Atomism” to -describe my philosophy. But it is not 
worth while to linger upon this ph^se, since Wittgenstein* s 
doctrines in' 1914 were in an i..nature stage-. Uhst uis 
t-iip ( ortnnt was the TRACTATU3, ■if' which Wittgenstein sent, me 
' c- typescript very soon after the Armistice, while he 
■;ns still a prisoner at Monte Cassi .... 


During the period since 19*14 three philosophise have 
successively dominated the British philosophical worlds 
first that of Wittgenstein* s TRACT4TUS, second th 3 t of the 
Logical Postivisis, and third that of Wittgenstein's 
PHILOSOPHICAL INVESTIGATIONS, • Of these, the first had very 
considerable infludence upon my --un thinking, though I -Jo 
.■ -*t now'think thpt this influ-cnce was wholly good. T hc 

, r r 

t'ncmd school, that of the Logical Positivists, had my 
general sympathy though I disagreed with some of its most 
distinctive doctines. The tnisd school, which for conveience 
,1 shall designate as U11 to distinguish it from the 
doctrines, of the f R ACT AT US which I shall call WI> ?< m : -ns 
to we completely unIntelligible, its positive doctrine 6 


ntsn, to me trivial, and its negative doctrines unfound^ r ., I 
t ave not fo(jnd ip-Wittgenstein*s PHILOSOPHICAL INVESTIGATIONS 
n/thinq that- seemed to mo ini e-t sting and I lo not L'. r > .rstand 
;■ wnble.school finds import art wisdom in its pag"o. 

./chplogipally .this is surprising. The earlier Uitrroostein, 

' t I '**cofl[w M intimately, was a mar- lddicted to poesior-.t- i 1 / 
iti.nse . lb ink Ing /• prefoundly nunre of difficult probija* of 
w-'i^h I likeohim, felt the importance, and possessed W. at 
Wt r thought ')‘ of true.phii'Osoohfcal gtnius. T-he V*Ler 
‘•ihigerHiteifi , ‘.in the contrary., seems to have grown tn re of 
-C'.'.'nus thinkintj ,ahcl to.,h,aye invented a doctrine ubion vQUld * 




( 80 ) 


make such an activity unnecessary. I do not for one moment 
believe that the doctrine uhich has these lazy consequences is* 
true. I realise, however, that I have an overpoueringly strong 
bias against it, for, if it is true, philosophy is, at best, 

— * L——— WMB a 

a sLight help to lexicographers, and at worst, an idle tea-table 
^amusement > .».. 

In common with all philosophers before UII, my fundamen- 
•„L aim has.been to understand the world as well as may be and to 
separate what may cou-nt: as knowledge from what must be 

acted as unfounded opinion. But for UII I should not have 
thought it worth-while to state this aim, uhich I should have 
supposed could be taken for granted. But ue are now told 
t'.at it is not the world that we are to try to understand but 
only sentences, and it is assumed that all sentences account 
"8 true except those uttered by philosopheres. This, howeuer, 

*~ perhaps an overstatement. Adherents of UII are fond of 
pointing out, as if it uere a discovery, that sentences may 
oe interrogative, imperative, or optative, as well as 
indicative. This, however, does not take us beyond the realm 
zf sentences. There is a curious suggestion, already to be 
found among some Logical Positivists, that the world of 
language can be quite divorced from the world of faot. If 
you mention that a spoken sentence is a physical occurrence 
consisiting of certain movements of matter and that a written 
sentence consists of m^rks of one colour on a .background 
•f another colour, you will be thought vulgar. Yo,U are supposed 
jrget that the things people say have non-linguistic causes ; 

1 nonlinguistic effects and that language is just as much a 

activity as walking or eating. Some Logical Positivists*" 
nonrJly Nouroth and Hempfrl, and Carnap at one time-maintained 

1 

m 
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explicity that sentences must not be confronted with fact* 
They maintain that assertions are to be compared uith 
assertions not uith experiences, and that we can newer 
compare reality uith prepositions, Hempel maintains that 
the system which we call true may only be characterised by 
the historical fact, that it is the system which is actually 
adopted by manking, and especially by the scientists of our 
■-Jlture circule. I have criticised this view in AN INQUIRY 
*NT0 MEANING AND TRUTH, and will here only repest the gist 
of the criticism, which is that what the scientist of 
your ‘‘culture circle" say is a fact and therefore it does 
not matter what ,they say but only what other members of 
your culture circle say they say. It does not seem to have 
occured to these authors that when I see a printed statement 
on a page I am confronted with a sensible fact and that, 
if they are right, the truth as to what is printed on the 
page is not to be ascertained by looking at the page but by 
asking our friends what they say is printed there, Ue may 
illustrate Hempel’s position by a fable. At a certain 
period, when his finances were not very flourishing (so the 
fable avers), he entered a cheap resturent in Paris, He 
poked for the menu. He read it, and he ordered beef. All 
this sinbe entering the restaurent was language. The 
food came and be took a mouthful. This wag confrontation 
with fact. He summoned the restaurateur replied "Pardon me, 
but the scientists of my culture circle include sentence 

P ^ ' 

'vhis is beef, among those that they accept", Hempel on an 

. * 

> own showing would be obliged to accept this with 

-quanimity, This is absurd, as Carnap in due course came 

to realise. But the adherents of UII go a Btep further, 

Thrre had been two views about empirical statements* one 

that they Were justified by conformity to syntactical rules, 

3ut the adherents of WII did not bother uith any kind of 

justif i£a,fcion and thus secure for language an untrammelled 
* 

•"-‘F-edam which it has never hitherto enjoyed. The desire 


ta understand the world is, they think, an outdated folly*, , 
T his is my most fundamental point of disargeffflervt with 
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Psychol i nguistics 


- Joseph A. DeVito. 


Psycholinguistics is a hybrid discipline created out 
° P the psychologist's interest in language and the linguist's 
interest in psychology. The mutual relevance of PSYCHOLOGY - 
the study of mental and behavioral operations— end of 
LINGUISTICS — study of language elements and structure-—had 
long been recognized, but only recently has it achieved the ,v ' 

fay 

1l;vg 1 of an accepted discipline, with its own assumptions, 
henries, and research methodologies. 


». i 

The major concerns of psycholinguistics are the 
psychological processes involved in encoding cr speaking, in 
v-coddiigg .or comprehending, and in acquiring language. Some 
-c claim that the ultimate aim of psycholinguistics is to 
uacribe/the operation-of the mind—or at least of that portion 
-f the brain dealing uith language. ’ * ' • 


SEr A VIQRIsfti' 


strict!! St39 f ln ;tS Linguistics uas 

Z in snlt: 0 V Pee ° h b *“ 1 — only Serial 

t:.u linguist ucuid ccnstructTc 9 ' SPee0h ° f ' US Pe ° Ple ' 

» fo».lla the M * t , r ? ‘ he Un9Ua9e and in • 

■i-iNQ to f, shi _. th . ' ’ at the " atlue leakers uere 

linguistic. U38 held [ o “° r 3, Phr!,SeS! and se "te™es. Thi:| s 

•’. 'the linguist u. e independent, of psychology. The task 
e..re of no iipi t „ ’ n YZG bsha '' lor - Mental operations 

to scientific study! ■ mP ° tUntl they UerS ^ 

“ . ‘ • - ’ -C 

ij .; 
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Under the behaviourist assumption, the goals of language 
study were straight forward. One task was to describe the 
language’s sound system ** to describe the individual sounds 
that occured in the language and classify them into phonemes* 
or sounds that are functionally different '■-= PH1NETICS and 
PiiGi'MLJGY AND I'lGflPH 0L3GY • . A Second task was to describe the 
setence structure* of the language — how words went together* 
and which sequences were permissible and which were not like 
SYNTAX)* The role of meaning or S EH ANT ICS was for ‘-he most 
part limited to such considerations as the changes in uord 
meanings over time or the analysis of morphemes — *the smallest 
.ts of speech that carry meaning. ' In 1957 the 

psychologist B.F. SKINNER, in his book Verbal Behavior, stated 
the relation between psychology and language in a .much more 
sophisticated way. Skinner argued that the task of the -- 

psychologist of langtage was two folds to describe the types 
of yerbal utterances and to explain their occurrence. 

For example, a mand (coined on the basis of such terms 
v-i command and demand) was an utterance that was controlled by 
eime drive state—an urgent requirement —and that specified 
h means of satisfying that drive, the behaviour of the listener, 
ir both. Thus the thirsty person would mand water; the 
request, w Uater, please,” was controlled by the thirst (drive 
abate) and by the satisfaction of the thirst (reinforcement) 
on previous occasions, Dn future occasions the individual 
would again say, ”Water, please**, because this request was 
reinforced in the past. Similarly, a tact (coined on the 
t-icis of such t‘-rms as contact) was a response that labeled or 
named an abject in the nonverbal world. A person would tact 
... object, such as water, because in the past such labeling 
, ; vdor Was reinforced, or rewarded. 



Thus in Skineer's view language behavior is no different 
From other learned behavior* The same psychological nrinciplg 3 
that account for memory, for learning mathematics, or for 
forfeiting .also explain language usage and acquisition. j 

- THE GENERATIVE - TRANS FORMAT IQNAl- A-PROACH j 

In the ssme year .that Skinner's uork appeared, 

Noam CHOMSKY published a brief book called Syntactic 2:ructuree; 
he argued that existing explanations of language did not 
recount for the information that native speakers of a language ■ 
had at their disposal. A totally different conception of 
language was needed, and throughout the 1960s and '70s that 
new approach to languate — the generative-trnnsformatianal 
approach - has been formulated, expanded, revised, and 
reformulated. 

*The position of Chomsky and the genei-etivtf-t l aiisf os'* 
Meftional grammarians J & a mentali «»t ic. ane and defines lingua®-, 
tics as a subdivision of cognitive psychology. This psycho¬ 
logical approach to grammar naturally aroused the interests 
of psychologists, and their attempts to investigate language , 
behavior with the generative-transformational paradigm might 
well be considered the beginning of contemporary psycho¬ 
linguist ica. 

. One of the major 

distinctions made in psycholinguistics is that between 
performance and competence. Performance refers to th. actual 
speaking and comprehending processes, which are inflw.. r 'ced 
by such Factors as fatigue, attention, and memory. Cu.ipetence 
'fers to the speaker-listener's knowledge of the 1' 'h- -ge, 
uninfluenced by gny psychological restraints. Langj-.:n, - J 

competence is the knowledge if a language th 3 t enabled speaker?. 

>r^ 

to construct, or encofle, and to understand, or dococI r _ • 

* ",1 ijt; 

sentences, . ■ t- ' - Another jential "jj 
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* I 

distinction made in psycholinguistics is that between deeo 
and surface structures. Basically, the surface structure of ; 
a sentence is close to what is spoken and heard; it is similar 
to the sentence 3S performed. Deep structure, however, represents 
the meaning elements and their relationships and is a level of 
the sentence that is postulated to account for wide variety 
of language phenomena* 

Consider these two sentences: 'The boy hit the ball' 1 
and The ball was hit by the boy . The sentences mean 
essentially the same thing, although on the surface they look 
quite diferenct. The sentne ces differ in surface structure but 
not in deep structure; they differ in form rather than in 
meaning. 

Now consider g third sentence: "They are painting 
clothes' 1 . This sentence has more than one meaning 1 , depending 
'Si whether painting is taken as a verb or as an adjective." 

If painting is a verb, then the sentence means "these people 
sre painting pictures of .clothes'* or "’these people are putting 
paint on clothes 1 *; but if painting is an adjective, then the 
setence means "these clothes are used for painting" or 
'•they are the clothers that painters use". The sentence has 
two possible deep structures, each corresponding to one of 
the two possible meanings, but with only one surface 
structure. 
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' Qne ° F the , major problems con fronting early psycholinguist} 
. research u as the assumption that the psychological at theory : 
or model of language competence should be identical uith the 
linguistic model. Early researchers assumed, for instance, 
that all sentences were formed from the simple, active 
affirmative, declarative sentence by applying, transformations- 
at is, linguistic rules by which additions, delections, ■ 
substitutions, or permutations are made in sentences. The 
derivational theory-of oimplexity assumed that there was a one. 
to-one correspondence between linguistic complexity and 
psychologic^ complexity. Thus sentences uith a large number 
r a ns formations would be more difficult to comprehend, to 
ge ds true or false, to recall, or to remember than . 
sen entces i/ith fewer transformatio'ns., * 

Uh®n empirical evidence accumulated to indicate that - 
this-correspondence did not always hold, psycholinguists began,' 
searc for a purely psychological model of language ■ 

theTr* ThG m ° t ? el . lJ0Uld h9Ve to take into consideration 
a a of linguistics and su c h distinctions as those 
between performance and competence and between deep and ‘ 

attemnt l rUcture * The Psychological model could not, houevef, 
c e T r0r thE m ° del th9t -*e ,o 

describe sentence structure, or complexity-,, . ' 

Peyoholinnuf? 7 * ^ thG Ph ° n0l09ical level » contemporary \ 
issues as th! ^ r6SearCh has attem Pted to confront such \,?| 
between the apparent absence of a one-to-one correspondence'^ 

j; r si9na r- «>• p-™..*- 

acoustic Sion 1 ” 816 trVlns to lesrn uhy different 

signals ere often perceived as the seme sound. 




Another issue is the relation betweeh spe'ech perception 
and speech production. The motor theory postulated that a 
listener, in perceiving speech, uses essentially the same 
mechanisms that are used to produce speech. Thus ue per- 
ceive accurately what someone is saying because ue ourselves 
imitate the sequences the speaker goes through, Ue knou 
uhat the speaker is saying because ue know w.hat ue would 
be saying uith similar movements. 

Semantics# At the semantic level, researchers are 
attempting to define the nature of meaning and its role 
in sentence encoding and deconding. One assumption is that 
uord meanings are bundles of featuresf For example, 
the meaning of wife uoulo consist of such features as 
humanm female,' and married. Under this assumption, 
psycholinguistic research at the semantic level is directed 
at discovering uhat the features are*, the possible 
universality of the features across all languages, and 
their role in such psychological processes as recall, 
comprehension, and, memory, « ’ 

Other psycholinguists make the assumption that meaning 

is derived from the individual’s attempt to fit linguistic 

information into his or her own cognitive system. Thus 

the meaning of a sentence is integrated uith vadous other 

kinds Of information - information from other sentences, 

from previously acquired knowledge, and generally from an 

understanding of the uay things are related in the real 

world. Under assumption psycholinguists investigate the 

ways in which such meanings are integrated and the varied 

psychological processes they influence and by which they 

* 

are influenced. 



Syntax. Most psycholincuistir „ 

direoted * the syntactic lays! l ch T *" 

aiven *» th * »>• of -biguux: it S ef*lT“ n h0 - 6esn 

comprehension and hou MblguU t J° 

■nd edcoded by . Ustener. P« 9 " 1IBd ' a " 3 M 

thythm, intonation, a nd Bause . lnsdlstlc Phenomena such 
determine their effects on \ ^ BSn lnuestl 9 at ed to 
role in’sentence praductian^Cfth' 26 a ° mprehensi 3 " and thej 
centered their efforts o th’ * have ' 

. syntax and the uays in .Hi^Zlning ^“7 
cyntactic processing. Waning is related to 

the acquisition of language 

guistics, l a ngu ag e e ieIrnin PmEnt ,. af ContempDrar y Payoholir,- 
through a general pP00eaa a* ° h “ d Uas e * plalpa d j 

the speech of those around'her or h^' *“ d 

now induced the rules of th ^ 1R thls Uay sam ^ 

Uith su ° h •" approach, houever TT ° f ^ 

hears numerous ungrammatical aenten 7 ^ ** °" Ll * 

uhe correct rules tP n ces ye ^ SQfne hau induces 

xes ar grammar. On tP, 0 „j.u 

• neVer he ^ the so-called rules of 1 ' ^ ° Mld 

: hSSe pulta -«ly and adeouately F ZT T ** le " nS 

imitation i s not y ther evidence that i 

-nihg ccmee from that^17777' 
lear grsmniatical utter™ ; ■ 1 the uhild often uill 
nr. incorrect but ^ ^ UlU ^ -lea that 
the child uill hear the 7777 T 10131 ’ F ° r e * Mple 
9lUral ° f —s mice, 1 It* 0 90 8S “"*• - «! 
^ PBri3d ’° f deue icp m snt, good add mdullsT W 
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According bo Chomsky, the child is born with a language- 
acquisition device that enables him or her to hear speech* 
analvre it, and derive the rules of the language. Researchers 
h.ive proposed that the languagevacquisition device contains 
c, -ifpe the un.-.versals oh human language such as subject— 
p -edJ rate relationships. What exactly ia contained n Jjhe 
’ ’Vice has not been agrc-ed upon. host psycholinguists 
t i day however, seem to asume that some basic information 
fir dealing with language is innate. 
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Orient at isn 1 Programme on Psycholinguistics -the 
.Cpnguage of Science 



- Dr. P.K, Choudhoury * ^ 

D *P.I. end Ex-officio Secy. (Hr .Edu.) 
Gout, of Uest Ben gal 


Before anything else, I like to thank the National 
Council of Educational Research and Training and particularly 
Prof. Bisuanoth Ray, the very able representative of l\LC.E.R«T« 
at Calcutta, firstly inviting me to this Orientation Programme 
•jod secondly for organising the programme itself. This programme 
'.a centred on a rather non-conventional subject. Unlike the 
more conventional subjects like non**Corlvetitional sources of 
-oergy, very feu seminars or perhaps none have been organised - 
to discuss the language of science. And yet, this is one 
topic that concerns all learners end teachers of science and 
all uho intend to urite on science. The very fact that the 
j -nguage of science has been identified as a subject means 
•.hat there are certain special expectations from the language 
one uses or should use in speaking or writing on science, 

I'.ist I shall try to do is to hint at uhat I feel these 
‘xpectations are and leave it to the resource persons to 
1 or substact their oun ideas. Our resource persons and 
rticipants have bten drawn from able and established 
• aohers and scientists and it is particularly difficult 
for me to guess what they have stored in their minds, 
ft'it one the other hand, I feel quite confident that this 
orientation programme uil find its own course rather then 
confirm the proceedings of previous seminars on the same 

-> « | E C t J 4 



The basis question ue uant afS 

“ 8 eXPe0t ths ^nausge of science to J * '“ h8t do 

to find the answer ulth th „ ? flnd « "hall try 

fipharacterstics i„ sight. T h... Z s ^ 

jg'xt bonk-a Por schools snri m 11 
Primary to the university l ewel , 96S ’ ranging fvom 

JPo pjjlar scien pp Writ inn p n 

no science background. * r6aders ul ‘h little or 

^^^Z\TZ\T eMedFM e * perta - 

<4) ' 2 i££C 5 i_tssching materials . 

There are gome q u a ij.fi Po k 

from all science uniting and to 0U6Uer ’ that ue ex P e °t 

' ,n9Ua9e of SP o ken di Scu 9 gs H; s D ° n 30me eXt6nd » the 

-numerate these HaUti n . ' 1 sha11 try f 

^* >£XSE.^' itud e • i / 

factually correct. Any the e *Pression s to be 

exceptions into oon.ld. rrtl ^""* Sh ’ Uld Possible 

over-generalisation, d mUst not indulge i n 

2 * .£*£ UE^saiuenegg . Th 

‘SCI to dascribe ^iturtL H'”'' 9 '' " USt be 30 ade ^te 
Before ua attempt to Urlte „ Ukely ‘ ° ^counter, 

terminology either bv r haV9 to dev/e l°P the 

Z;r> *- *zv:zz u r°' b > b ^ 

-bolT thB l0n9Ua9e ^ -thematic^ iZ^ZT^ ^ 


3. 


£ 2 i 2 E£ai^naibility . Th , 

. 1 : n9U =9 B «uat be eaaily 

r« .***!., it la not * ** tb. writing is ints 

, ea0h tllem i‘ the mother ton° f ° r soh!ral studer 

lsaaon^i ^ lenI " En9Ustl tsfmre tiL ^ Sh ° Uld ““ aSl< “ 
in science* * ^ ea . n be given the f 
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4, conoj.ger 4 4 , 5 The language should-convey all the 

necessary ideas without leading the learner into a jungle of 
and expecting him to find his way out by himself* 

I would now ask you to look at some exaples, I shall 
read aut a feu lines that could belong to a high school 
physics book, 

« A bar made of brass has circular cross-section. 

It hnngo from a beam at the ceiling of the laboratory by a 
vertical steel wire which is clamped at the upper and 
to the beam and welded at the lower end to the centre of 
the bar. The bar is uniform and rests in equilibrium' 1 . 

The description relates to the torsional oscillation 
of the bar and its moment of inertia, which depends on the 
position of the bar with respect to tho Bxis of rotation. 

The description is not exact sicno the exact orientation of 
the bar is not stated. It is also not concise and contains 
details which are irrelevant to the problems, We can state 
all the essential facts if we write. 

w a uniform bar is suspended in a horizontal portion 
by a vertical wire attached to its centre-*'. 

I shall read out one more example, this time from a 
Higher Secondary text-book in Bengali. 
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uhat the author probably h3d in mind is that the bulb has 
a thin Wall. However the description has failed to carry 
the concept because it is neither exact nor compreshnsible» 

I am of course happy to say that such examples are not 
found in plentry in the standard text-books around us, 
which means that the science writing that we come across has 
attained same maturity, 

7 

I have also mentioned the need for e xpressiveness of 
the language of science. Tte English language is accepted 
■’ very expressive language. In this language you can 1 
xnher scold me, rebuke me, take me to task or if you wish 
ho keep your calm, you may take recourse to a reprove or a 
reprimand. But even English should try to find some more, 
words todGscri.be polarisation light, polarisation of g 
dielectric and polarisation in an electrolytic cell even?, 
though polarisation in voting pattern may be left untourched. 
OUr own languages have no way of chemical' nomenclature 
and we' h-ave freely and quite rightly borrowed from English. 

In fact some words have been very well assimilated in 
Bengali, tie use them in compound words liki ’radio-tarenga* ♦ 
Ue even use words like derived from the word' 

focus, Uhat I want to stress is the need for coinage and 
adoption of words in a planned and uniform manner so that 
we are not short of words and we know what exactly a parti¬ 
cular word means. 



I sh p u m return to the distinct types of science 
* thet i earlier mentioned end driefly examine their 

Till c „o? ! tV■ by quotin9 fr ™ a st3ndard text - bij “ k 

“ nou it dispenses infection in , business-like 
manners 

rtdVi in an araanism v ” ies ‘ in 

U M n UP t ° f ” ney " 11S “ hiU " ° thers 11 is — 

P ingle cell. In a human body it is calculated that 

up to -"Vi ° eUS ^ an ,ma9a ' Nui,lber of cells increases 
. certain period of life a nd such increase ceases 
ifteruards, »«.», n 

A popular science cater has to keep the interest of 

and I" 01 SUUB ' He tries t0 ' n3ka Ms style more attractiue 
d comprehensible, perhaps at the cost of concisensss. 

* e he urites on henvy unttr s „ V - f\ ^ 

-tqiprti 1 §£3 l. cv- 
« TV ,." 16 5trik1 " 9 eXa ”' Ple 3f P3pUlaI writing - 

look holes are cosmic frsaks chare in time stops, .pace 
9ies off the edge and mstter vanishes into singularity to 
m T transferred, it if euor returned". If you knou about 
ack holes, fine. If you don't, the lines merely tell you 
=> black holes are peculfer objects. He would not like a 
ext-tmok to take us for a ride like this* 


'm ^ 
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In sharp contrast are research papers meant for 
experts and .other.research workers. Ajpaper on fibre a p ti Cs 
reads ; 

"It may be observed in conformity with the results in 
multimode fibres that the effect of ripples on optimum core 
radius and zero dispersion Wavelength is maximum when the 
ripple frequency is unity 11 . One cannot miss the serious 
tone and the. presupposition that the reader has B fair " 
knowledge of the subject. 

* 

I shall conclude by introducing a still different 
kind of science writing, viz, the study materials or distance 
learners. Such materiel i s produced for students of o pen 
-'nols and open universities and subscribers of correspondence 
courses. Here the author tries to visualize a face-to-face 
iscussion with his distant student and simulates a 
conversation by his style of writing. Since the student- 
Cften has no one to help him with the study, the writing 
as to be as clear as possible retaining the exactitude 
or a text book. A good text-book says 5 

«Uhen a projectile enters a nucleus, it becomes subject to ■ 
a rong internal forces. Its energy is dissipated through-out 

the nucleus and its direction violently changed. Its ‘ 

e n y may be said to became lost'*. 

The 5i ’ ne »y re 3 ch the distonce learner in a 

different package, like 

fnlleuVl Bh ’ 0t B Pra j set i le into a nucleus and try to 

forces I ;. y ° U “ 1U n0ti ° S lh0t »»» strong internal 

It uill " T- ln9 3n 11 ° a 08 ik entsrs the nucleus, 

“her un7 8SlPate US lnUia anar ^> « uith 

Zt 1 IT ^ ° han9a lt8 of motion rather 

■ Ply. to«y scan you uill be at 3 loss to identify your 

uith those i S t h S nUOl80ns ulU bect * E pretty identical 
u..tn those i n the nucleus". 
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I leave to you to feel the difference of approach. 

As I mentioned right in the beginning* I feel certain 
that our resource persons will have more to say on the 
language of science, I hove not made any attempt to comment 
an the psychological impact of this language or the science 
of teaching science. The participants uill look at the 
subject from their oun viewpoints and uhen the proceedings 
of the orientation programme are summarised, ue can hope to, 
have a fair idea of uhat the Language of science should be. 
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5_g_ m - e Fu n,d ameht a 1^ 


Dr. V.K, Sunuoni 

Render in English 

R-gional College of Education 

. 0 .^ u J?.:iiasu£r 


Human language is a system 
mannings using the Vocal, 

grammatics! symbols. 


of oommunicating 
-'Uditory tract and 


verbal 


Longusge c a n be compared with other cultural 
communicative systems of symbols such o s music, 
clothes, road signs, food etc. 


Human language is developed on an earlier foundation 
of non-verbal signs and communicative strategies j 
the para linguistics, involving voice tone* pitch and 
emphasis, and the kinesic, which includes the whole 
area of body language. 

Language is creative; we con put together the basic 
dements of sounds, words, meanings according to the 
rules of grammar of the language and produce an 
infinite number of original and appropriate utterances 
and written sentences. 


• Since language is man’s single most valuable 
possesion let’s try to understand: its functions - • ' 

1) Informative -crucial, trivial, true, fplse- 

2) Photic communion - formalities, fojrfittll,p,s, politeness 

3) Expressive, - .reveal feelings and amofcioQss , v • 

4) Directive affects another persons*a thought and 

behaviour, not always a Command* , 
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most powerful means , . (i gestures* _ facial 
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BUt signals are extremely "limited compared to the canoe 
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or and camp Pestty oF 1 Tnlman language. Non-verhal ■cqrpmunication' 

oon-r ij.iL’ * ' tcmui/ic 'll- xfnr.iun -'3 T nt 
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Posture 
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Hoi^ do, ue j .learn a language - 




, language is nan-instinctive,. -It; -is culturgliy 
transmitted^ ' - Language varies From -guIture.-td.pa.ltw.re, 
ffretn period to period, 


m 
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1 


1) Exposure to a language is essential for its 
acquisition* 

2 ) Children will learn any bnguage in uhich they ore 
exposed to regardless of the language spoken by 
parents* 

3) Repetition. 

4) Spoken language ig primary, others 3 re derived from 

it - oraly . 

5) Writing is based on speech, not v/iGe-versa. 

6) . Changes in the written form of a language occur 

as reflection of changes in the spoken form, 
the spoken form determines the written form, not 
tile other Way. 

Ability to leorn a language is different from other 

skillss 

n) It decreases with age 

’ The material is much more complex than of any other 

thing one learn<.s. 

c) Except in case of severe handican, every one acquires 
a language, 

d) Learning conditions are never the best, yet we 
acquire language. 

e) Motivation ig automatically provided. 

Language skills -‘ 

Listening 
Speaking 
Reading 
Writing 


4 
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Linguistics - the 'scientific study of language. 1 

Psycholinguistics - written the general frame work of 
interdisciplinary studies converned with human behaviour 
and language psycholinguistics refers to the efforts of 
both linguistic and psychologist to explain whether 
certain hypotheses about language acquisition and language 
competence ns proposed by contemporary linguistic 
theories have a real basis in terms of perception, 
memory, intelligence, etc. This involves the observation 
of actual linguistic behaviour-in- laboratory conditions 
or the close monitoring of /umShinicotive situations. 

Language behaviour is one of the most ch^racterstic 
forms of human behaviour. 

SENDER.. LOAD __ RECEIVER 

Speaker/writer Oral/written Listener/reader 


V 


■»■ nMar- 



I 

1— 

^onguage 

deduction 


Language 

comprehension 

Planning execution 

«—y Speech- i 

Identification 

utilization 
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Speakers develop a speech plan with specific intension 
then excute this plan in the shape of temporally organised 
speech. Listeners identify this speech stream in a 
specific way and use this interpretation in a specific way. 

Universal characteristics 

- vowels and consonants 

" phonemes- distinctive features 

text 

and distributional chnractrrstics 
function words and content words 

sentences 

- nominal and verbal constituents 

types of speech acts . , 

sentences to be combined into texts constituents 

referential use of language , 

a words 

phoneme 

L <nnuoge production and comprehension ore complex as the 
creative possibilities of each are infinite. 

Spe_ak w in£ 

S - Setting and scene - physical, time, place, cultural 
P - Participants - face to face, telephone, audience 
E - Ends - outcome and goals 

A - Act sequence - form and content of the ma%sage, 

now and what is said 

K' - Key - manner in J which the message is conveyed 

I - Instrumentalities - channels and forms of spepch 

N - Norms - interaction & interpretation 

‘G - Genres •- categories, identified the rough 
linguistic farms employed. 
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Mono and Bilingualism 


Dr. V«.K. Sunwani 

Reader in English 

Ren ions 1 Coliege of Education 

Bh lD oj le nui. ar 

Plnnol ingualiem - in the absolute "sense by the term, a 

single monolithic, undifferentiated 
, cone system - a totally unrealistic 

situation 

- to say all am bilinguals doesn’t 
get us any where 



'micro micro level;:- 

Bilingualism is the result of the use of one or 

more cades - Personal and Social - The use dependo of the 

social valuation of such choices* 

High - formal public use - rigid- official language 
i.ou - variable and frequently reduced structure 

limited to spoken channels of communication 

bilingualism (alone) i.e. without Diglossia 
* 

Jo society has many 'speakers oho have two , but 
every section of the conmunitv operates in more ih? n 
one language in everyday social interaction. Cacti 
language hoc on official ctnlu^ ond a claar lege* 

:t oteitient of fact, 

Diglossia without Bilingualism 
'cqUirf.B a rigid social in which group 

rin.oership is acnieved by bmtn, not easily lost t-.i 
Lite* 



Diglossia and Bilingualism 

[’lore than one nationally recognized c >de & not only is 
there a functional division between the codes but an 
agreement that one is more Valued than the other, 

( 

* > 

T he T ext O ook 


T ext Book 


students have something in their hands 
reading prepares for writing 
supplements students language experience 
a guide to the teacher 
memore aid to the student 

permanent record of measure of what has been 
laught 


Therefore in a text book, look For 

р) objectives 

b) curriculum 

с) teaching situation 

d) school organization 


Wain categories of the checklist should be 


objectives and methodology 
structure of the text book 
organisation of teaching 


texts, grammar, 
phonetics, morpho 
syntax, vjLinbulary , 


didactic c inception 
exercises 
motivation of 
learners 

social, situational 
c ontext 


u a mmunic at iue 
categories,thematic 
goals* cultural, 
social com men tertian 


u, 
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j isic of 3 text book will be - 
vocabulary 

content - scientific, eool,l. cultcrd, ideological 
lexisnl 

The content analysis should be l) verifiable 

2) system at io 

3) quantifiable. 


These can be done by 

a) Frequency analysis of situational language use 

b) Frequency analysis of the treatment of social, 
scientific, cultural aspects 

c) Analysis of the book uithin the framework of an actual 
text book selection procedure for a particular institution. 
Readability of texts to obtain degree of difficulty, 
frequency of speech acts to determine various aspects of 
communicative competence, 

A text book is prepared according to well defined linguistic 
objectives. An attempt is made to present various types of 
language material and scientific material in a uell-graded 
form after careful selection. 

<\) Clearly defined objectives - in terms of the needs and 

background of the student 

2) Familiar content - background, people, situation, references 

3) Structures - properly graded, well selected. Difficult 

patterns are added to those olready 
prescribed which are further reinforced, 

4 ) Vocabulary - nep items introduced gradually 
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Repetition helps in fixing ideas? patterns end words 
Illustrations - pictures? graphs, diagrams 
Language skills - all the 4 language skills are emphasised 
Spoken language - should !mve enough scope for shaken 

language as well ns tips for 
pr oneu as lotion. 

Exercises - large number of exercises? covering both 
areas of 1 anguage 3nd science 
Teacher* s h .and bo ok gives detailed methodology for 
every lee son 

Audio visual aids? laboratory equipment and uor 1 books. 




Readin 5 ici er\t_if_ip Tjz xts 

1,1 • 1 ' 1 a 

I t • , , i ' [ 1 1 1 1 ’ ' , 1 

- -' : i ' Dr* V.K, Sunuani 

r.i . j**J ' ‘ r ■ Reader - « : 1 

Regional College of Education 
Bhubane swar 

Scientific and technical texts contain a great deal of information, 
most of which consists of facts. Readers of such texts must be 
able not, '»nly to extract information but =lso to understand 
the material fully. Hence careful and thorough reading is 
required * 

i l 1 1 

’’ t * ; Students can be .helped to read comprehensively if 
•teachers ei\uip with tool? that will enable them to cope 1 uith 
texts on different subjects, Bo'me of the problems ore" - 

1) interpreting the mooning of words 

2 ) ( comprehending sentences 

3) v comprehending paragraphs 

,4), , interpreting illustrations 1 • ■ 

■J > 1 

Vocabulary interpretation techniques 

Students ore unable to follow a text because t L ..y do 
not know the meanings of words. >Je can help them by 

1) Check the meaning of the word in the dictionary. 

It gives the students an accurate meaning for che 
word. The dictionary con be used effectively. So that th«y 
can choose the correct meaning of an unfamiliar word, 

2) Interpret the meaning of the word by word analysis. 

. Break down words into small elements. Stem prefix, 

■ suffix. The meanings of commonly used stems and affixes 
.'and the"n interpreting the meaning of each element it is 
possible to obtain a meaning for the entire word, 
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3) Guess the meaning of a word from the context by 

using context clues. 


The clues may be uord or words, phrases or punctuation 
mokes around the unfamiliar words. Context clues are of 
different kinds. 


a) 


b) 

-> 


d) 


Definition - A term may be formally defined or the 
sentence may contain sufficient 
explanation to make the meaning apparent. 

Experience - The students' experiences or imagination 
makes the meaning of a word clear. 

Contrast - Uhen two terms are contrasted, if the 
meaning of one of ttern is unknown, this 
helps to clearify or explain the other 
term. 


Inference 


Sufficient clues are available to make 
an educated guess at the meaning. 


Sentence - Comprehension techniques 

It sometimes happens that a student every word in 
a sentence and yet is unable to comprehend what the sentence 
means, specially uhen it is long and complicated. Therefore 
the teacher can help the studnets by practicing. 

1. Sentence Analysis 

Whenever a student does not understand a sentence 
he should onalyae it by breoking it down into parts. In 
order to do this properly by the student should be taught to 
recognise various sentence patterns. Then a complicated 
benee con be analysed and understood by looking for the 
^-b, the subject, the object ond lastly, the modifier. 



(108) 

r • 

r 11 f 

3r. , Reg ag. 13 .it ion., of Runctuat io.n c lues 

n‘ m r - . 

• ‘hl> 1 i>r . ,-i „PuT>ctu a tion makes help to convey the writers' 

ideas t o„ t : h? reader r If the students :ore aware of. .the 
meaning and. Usage, of these tracks, they, can use this knowledge 
Lr cl^tepjjiiping^ the- meanings of words and sentences, 

t . 

‘ 4 ’ * . ' i 

.3.. 1 Recognition of Reference terms 

Science writers use reference terms frequently 
.in order to ovoid repeating the some word over and over. 

These reference terms include personal pronouns it, they, 
he etc; demonstrative pronouns this, that, these those; 
relative pronouns which, th=«t, who, whom and nouns the method, 
the process, the technique. 


If these terms are recognized immediately by 
the students it will lead to greater comprehension since 
they know each reference term points to. 

4. Rec 0 j n it ion of Signal Words 

: , A signal word is a word or phrase th*»t 

.functions ss a connector in a sentence, between sentences, 
or between paragraphed. Students should be target tn n~y 
attention to signal words and to try to interpret wh»t they 
;signify or indicate* 

The most familiar and frequently Used 
signal words are - 

n) Addition - and as well as, and also, besides,in addition 

to, apart from, moreover, furthermore. 

b) Cause - effect relationship - hence, accordingly, 

•due to, os a.result, so, therefore, thus» os o 
consequence, so that, because of, owing to. 
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o) Condition - if, when unless, provided, 
dj Contrast - but, through, still yet, despite, 

e) Comparison- like, unlike, in the same way, similory. 

f) Doubt or Hypothesis - possibly, prehops, probably, 

q} Emphasis — really, abov/E all, in effect, in particular, 

especially, 

h) Sequence or order of events - in the beginning, first, 

later, then, next, 
eventualls. 

i) Examples and Restatements - for example, that is, 

namely, such as, 

Paragraph analysis 

Sometimes o student understands all the sentences in 
the reading material but still does not understand what it is 
saying as a whole. This is because he does not know how 
the material is organised. Students should be taught to 
recognize the organisation and presentation of information in 
■ i ~ passage. They can be taught to S 


b> 

o) 

d> 


find the topic 
find the main idea 
find major supporting details 
find minor supporting details 


Find the topic - students riiauovtsr what the paragraph 
is about - i.e, , what the topic is. The topic 
must be precise - hot too specific, not too general. 

Find the main idea - after finding the topic, the 

student in to look for thp main idea, which can 
be a definition, a classification, a purpose or an 
explanation of the topic. The student should find, 
the main idea from the topic sentnece or from the,,;.,,, 
requisite information from the paragraph* 

f JH 

, ,-m 


«: -i, 



d; 


Find mrjor supporting details 

Students sho.juld bs trained to find the msjdi 
• supporting details that modify the doin odes. The, 
sh ,uld -ISO know the functions of these det-ils, 

which r 're of many types 

- details ttvit defind 

- details that cla.- ify 
.. details that expi' in 

- details that coTpir/contrast 

- details that shau cause-effect relationship 

- details that r.state 

Find minor supporting details 

As -juwe students are trained to locate 

details th-’t support moiot details. 


Interpretation of illustrations 


, t qre accompanied by illustrations 

Sip the tea Qf xeB6 „, nsssursments, end 

anations or dtscrip t „blea, photographs 

entatione of facts. Lin* ^ le ^d shout 

k diagrams P I£ *«“’"» ™ | lfcrtt Jt other subjects. 

■ lUustrstion *« intetp ,,ing 

I can 133 1 ' j hy „ e , ns rf sconcing. 

Jstrotions quickly and accur.ot.ly by 
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Psycholinguistics and Mathematics Education 


- Dr. A.K. Dgg 

Dt , Director of Scnool Education (P) 
o f West Bengal, 


1, Introduction; 

In recent years one witnesses a tremendous surge 
of interest in studies end researches on n variety of 
aspects of language. The upsurge of liberation on 
linguistics with its many remifications such os psycho¬ 
linguistics, sociolingui-'.tics, etc. provide a strong 
evidence to this activity. Of ail such stands of 
linguistics, mathematical linguistics stands out to be 
remarkably different in the sense that it is here one 
finds an interaction of two kinds of languages - the non- 
mathematical (verbal for instance) language being scanned, 
mathematized and couched in strictly mathematical 
language consisting of symbols, sings, notations, etc. 

The consideration of language has oecome exceedingly 
important on account of its immediate relevance to 
problems of instruction an; expression in mathematics- 

' Psycholinguistics ; 

Prior to psycholinguistic revolution inspired by 
Noam Chomsky in the 1950s the two major influc,onces on 
psychologists studying language behaviour were information 
theory and learning theory. According to the technical 
definition of informati-.n introduced by Shannon's theory 
of telecommunications (Shannon and (Jeaver, 1949), what is 
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important is not the content of n message but the probability 
that it would be transmitted. This means that the output 
of language users can be looked at as a set of message 
sequences in which each word has s definite probability of 
ring. The implication is th-t it is these prababi lit ies 
iiol control individual sepkers 1 outputs and their anility to 
process language. Experiments carried out by George Wilier 
C'i9"31) and other showed that verying the probabilities of 
words and letters occuring in different contexts has a 
significant effect on subjects' language performance. 

From the point of view of learning theory, verbal responses 
:,re thought of as a sub-class of responses in general. 
Consequently, they can be explained by the general laws 
governing the establishment of connections between stimulair 
and responses, although there is disagreement about how 
complicated the stimulers resnonse connection need to be in the 
case of complex behaviour such as problem solving, thinking 
and language. The simplest account is Skinner's (l957), 
claiming that verbal resnonses are directly attached to 
stimulair without any new for intervening variables such as 
meaning, ideas or grammatical rules. Plainly associated with 
OsQi'Od (Osgood, Suci and Tannenbaum, (l957) is medio tion 
l-g.ct.ning, the or y_, which treats meanings as symbolic mediation 
" resses. These are unobservable meaning responses to words, 

. l h represent only a oart of the over to response that 
*..ou’_d have been made to the object, and intUrn stimulate 
appropriate responses to the word. Osgood's theory in its 
original version concentrated on jp^sur_ement.jof me_aninc;, 

^dividual words, with heres emphasis placed 
on the problem of how word meanings are combined to produce 
meaningful statements. As with information theory, the 
i~u1 ate - response approach is concerned with the proba- 
l.ity that a pirticular verbal response will occur, in this 
due to n previous history of coord itioning. 
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During the early stages of the use of the word 
Psycholinguistics’ in the eariy 1950s interest in linguistic 
■nalysis co-existed quite happily uith information theory 
and learning theory eoproachas to language behaviour. 

This sjfco&l of tripartite co-existence between information 
theory, learning theory and linguistic analysis lasted 
until i960 when the work of the linguist Noam Chomsky 
were first introduced to the psychollg 1sts. The major 
chnge »s far as psychology is concerned is that Chomsky’s 
linguistic theory makes explicit a definition of language 
which appears to rule out the possibility of linguistic 
analysis continuing of co-esist with information theory and 
learning theory accounts of response probabilities and 
conditioned word meanings. The arguments used by Chomsky 
and his supporters w u rc designed to 3 how, first, that 
learning theory is in principle unable to account for the 
speaker’s ability to u r .e language and second, that in any 
case, acquisition of stimulot-:s resoonse probabilities 
would be a wildly uneconomical explication of language 
learning. On the first CQUn i- the crucial point is 

Chomsky's demonstration thot the number of gramnv'tical 
sprtences is potentially infinite, since it is olwoVs 
possible for a speaker to produce some new combinsti jn of 
words not spoken before. Obviously it is theoretically 

impossible to calculate the probability of uordsoqcuring tugethe 
iji^o new cjomt)j_aaiicn on the basis of previous Frequencies of 
'occurs nee. 

Chomsky’s generative theory lies in its central 
emphasis - on the creative aspect of the language User‘s 
ability to produce novel sentences he has never uttered 
or heard before* By making it the avoided aim of trans¬ 
formational grammar to provide a set of rules for 
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generating the infinite number of possible sentences in a 
language, Chomsky appeared to be offering sn exact 
correlate of the rules which enable a native speaker to 
produce all the sentenses of his language. To recreate the 
sense of excitement aroused by this interpretation of 
generative grammar, one only has to imagine the discovery 
of an equivalent programme of formal rules to mimic other 
complex human process, such as problem soluing or 
memorization. In these areas psychologists can only look 
at the indirect effect os subjects 1 presumed rule strate- 
gies^ in the case of language they can turn to Chomsky’s 
generative linguistics for a complete account of the rule 
operations necessary for sentence production. 

* 

.Linguistics - Mathematics Interaction s 

" m "WW !«■■-« j.m. •* w -Mmm mith,v«ww » r»+ a- i#9k*_ jmn 

i960 

It is only in eorly/that the interaction between 
1-mgunge development and the growth of mathematical 
understanding started engaging attention of researchers, 
although almost a decade ago the great Piaget realised the 
importance of mathematical ability vis-a-vis language 
development. But is only in mid - l9?0a that studies ; 
and researches in this direction hove received a greater 
spurt than ever before. This has often been attributed to 
lack of linguistic medium capable of communicating 
mathematical ideas and concepts, particularly in develop¬ 
ing countries qf Africa, Asia, Latin America etc. 

In fact, the concern can be said to be feably discernible 
at the 2nd,i International Congress of Mathematical Education 
held at Exeter in 1972. This paved the way for a regional 
activity on the theme at the Nairobi Symposium (l974). 
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This can be foreseen for many purposes, the forerunner of. 
studies and researches in this direction. The language 
issue in the teaching of Science and Mathematics was again 
taken up a year later (1975) in a Seminar held at Aora 
in the game continent, Sent Chrisfiansen gave a good 
account of this issue in the iy\l Regional Conferance held 
at Bharevari, India in the same year (l975). Next to this 
the issue uas focussed at a renter deoth in the 
3rd Inter notional Congress on Mathematical Education at 

'rlsruhe m 1976. C.P. Orroell posed there the following 
1 language map: 


Language Map 



Although one c a n raise various questions shout the 
subsets, one can possibly force the mathematical language, 
in some sense, a proper subset of educated language, 
Nevertheless, thig map does indicate about existence of some 
aspects of mathematics for which there are specific and 
special linguistic terms. 

The annotated bibliography on the topic, language 
id Mathematical Education 1 by Austi-n and Houscn refers to 
my problems encountered at the mathematics language 
interface; for example, the oattern and order of established 
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■ v. U-' ■ - - ■' 1 “ 1 - 

mathematical symbols which run counter to the child’s 
vernacular or even the transition from the informal 
restricted language of the child to the precise formal 
language of mathematics, etc. Later in the International 
Seminar on Mathematical Education neld at 
in 1979 it was felt that there is also a need for consi¬ 
dering mathematics education from linguistic as well as 
cultural points of view. It was also reckoned that 
vocabulary and syntax are equally crucial in a mathematical 
context. 

There after this issue has been taken up in different 

regional semimrs, symposia etc. and at international 

level at the 4th,5th and 6th International Congress on fiathema 

^icdj EdO/putin i held in 1980,1984 -'.’fid l9B8 at 'hefci/clyl, ,delade 
and Bucharest. 

Analysis of the Present Problem 

-TJT I»T» I I !■< I—* i III u I k a ■" - ■ • 

Capability of a language in conveying the vigour 
and logic of mathematics depend largely on the degree of its 
development, A ’developed' language may be defined ’as one 
that is used freely in the functions that language serves in 
the society in question.’ Thus a language may be considered 
ao best in respect of ordinary conversation and other 
social interactions between its speakers but may, be found 
not very suitable for mathematical purposes. In this 
respect the langunge may be considered as ’undeveloped’ 
or under ’developed’. In certain studios it hoe beon 
reflected that even English, which is considered as one of 
the most developed lannuages, has been found under developed 
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for certain aspects of mathematical education. This 
necessitates development of ’mathematical register’ in 
any language chosen as the medimum of instruction, 

Mathematical education of today needs more 
linguistic capability than uhot was necessary in the past. 

To meet this requirement th^re is an effort to increase 
mathematical vocabulary in every language of the world. 

Apart from the variability of the neu vocabulary in the 
same language one has to keep in mind that mathematical 
register does not mean the development of neu vocabulary 
only, T he regi ster of a langu ag e is com pos ed of words * 
spe c if ic rooenings attached to words, phrases nnd structures 
alonq uith Particular etoohasis attached them# In this 

t i w WW JHWW—M WWW , n m Wii — 

sense, a mathematical register is constituted of thu 
meanings that belong to the language of mathematics and 
all that a language must express if it is used for mathematical 
purposes. Thus we may conclude by saying that since the 
modern demand of verbalisation in mathematical education is 
quite high, most of our Indian languages, which hove snf nr 
not been exposed to modern mat hematic a 1 terminology, must hove 
now registers of mathematics* Again development of ^ neu 
mathematical register is inseparably connected with bogie 
linguistic elements liKe semantics, syntax, morphology 
nd vocabulary and different u~.ys of combination of these 
basic units of ^ language. Hence there is n need for 
investigating how best to exploit semantic resources of 
the language of instruction for the teaching mathematics* 
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5. Concluding Remarks 

From the point of view of psycholinguistics 
only this much may be mentioned here that there exists wide 
disagreement between renowned psycholinguist® like Piaget, 
Chomsky, Vygotsky, Bruner, etc, 3 bout the structure 
underlying human intellectual performance, They look at 
r language and thought from different points of view, 

As mathematical learning, mathematical discovery and the 
communication of mathematical ideas are basically thought 
processes, diferent roles that language play in these 
are extr.mely important for our purpose. From the works 
of the above named psycholinguists it may be concluded . 
that mathematical concepts originate in concrete experience 
and language may help in the process of building concepts, 
through discussion and instruction in activities to bs 
undertaken in the class room which will provide the 
necessary expedience. Hence psycholinguistics has a 
dominant role in the field of mathematical education, 
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fjaper use of language in the teaching 
of Mat hematics 


- Dr, 5* Bhattacharya 

D.D»P.I« (T). Gout# of U. Sennal 

OTHMV ’***•' **l'f#i 1 ' ^ 1 b'-r * - f - 'rthM W ■»! ,» 

Publication of’'Syntactic Structures” by Cho-nsk', in 
19S7 fshered in e revolution in the descriptive stur’v of 
Language* Various models jf descriptive gnmmar hav been 
■ut forward* rt Psycholingusitic is concerned with 
experimental verification of such models through psycholo¬ 
gical tests* 

The present discussion, however* deals with t he 
precise and effective use of language in teaching Mathematics 
in order to facilitate learning with maximum economy in 
time and efforts. 

Language is the medium through which the contents of 
a subject or communicated to students* Language is essential 
for writing books, for c laosroom teaching, for qupgti >nincj 
and for writing answers. 

Every subject has its own language which can c irry 
the knowledge, understanding and skill associated with it. 

A subject has its own terminology , terms which ire 
characteristic to the subject - terms which exprsr*s definite 
knowledge, understanding and skill connected with the 
subject. The _snme term msy be used in two subjects 
with different meanings. Thus it is very much neuti,yfi.y 
to keep in mind both the tf ?m and the subject to avjid 
any confusion and maunder bt Hiding that may arise. 
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However* one term/vetbal element may have different 
impacts on different students w-r. t- a subject* The same 
term/verbal element may creat different domains in cognitive 
space indifferent students, thereby causing differences in 
their knowledge, understanding, application and skill* 

language is important in each of the following s 




Objective^ 


c*^ir *•»** 


S 

} 

Curriculum! 

Teaching- 


Evalu- 

i 

IJL 

/ 

1 

4 

1 earning 

Mv irr^ 

4 

ation 



UlljiruOl 


Re-teaching 

Re-learning 

Re-construction 

of curriculum 

and/or 

subjectives 



Teaching^ 
Le arningL 





Lectures 

Seminar 

Books 

Qutstion-Answers 

NoteB 

Workshop 

Teaching Aids 

Discussion 

Debate 

Other media 


We know that "every teacher is a teacher of the 
mother-tongue 1 ' • As such it is very important to note that 
irrelevant and important use of language may lead to basic 
conceptual errors - which hanpsnds to be true for both 
actual teaching and writing of books. Corrections, precision 
and lucidity must be maintained in the use of language* 
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